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1 __INTRODUCTION

.« i8 the primary functisdn of the Alrcraft Noise Predistion Program
(ANO¥P) to predict aircraft noise with the best currently available methods.
Thé prediction methods impleméntad in ANOPP are based on referenceable methi-
ods and Qata. As riew methods and data becomg available, they are evaluated
and may be ihcorporatéed in ANOPP.

Although the primary funétion of ANOPP is accurate noige prediction of
airéraft operations, séveral secondary functions provide the framework for
the prediction cdpability. These Secéndary funttidns include the following:

1., Providing alternaté predi&tion methods when available
2. Providing data for development and évaluation of prediétion methods

3., Providing software that is flexible enough tb adapt to future ndise
prediction needs

4, Providing for extension and revisions of current prediction methods
$. Providing optimum use of tomputer résourcés

ANOPP is documented in the "Aircraft Noisé Prediction Program Théoreti-
cal Manual" (ref. 1), the "ANOPP Programmers' Referenceg Mianual for the Exec-
utivée System" (ref. 2), and this usér's manual,

The ANOPP Théoretical Manudl provides a rigorous deéscription of thé
noise prédiction méthods implement&#d in ANOPP. Bquations, diagrams, and
téchnical raférenceés allow theé ugér to select the methods applicable to the-
problemt. bData requirements are described carefully and limiting values are
given for each data item. Every ANOPP uuer ghould have a copy of the
Théoretical Manual in.additlon to this manual.

The ANOPP Programmers' Referénce Mariual details the inner workings of
the ANOPP éxecutive system. Design strategies, devélopment méthods, and
implementation specifics are presented in sufficient déetail to facilitate
program developmént and maintenance. The ANOPP user ¢an réfer to this man-
dal to add or modify executive system capabilities, to transition t6 a new
cofiputer system, or to acguire in-dépth knowledde of the exécutive system.
This manual also includes a guide to the writér of a néw functiona. modula,

Thé ANNOP Usér's Manual provides the instructions fééded to solve a
wide variety of airecraft noise predictien problems. Inplit préparation,
method sélection, data storagé, and programming shortcuts ard déscribed.
Hé introduction of this manual contains brief ovérviews of the noisé pre-
diétion problem, the capabilitiés and advantdagés of the ANOPP sof twdre, and
the organizaticn of thé marnual.

1=1
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1.1 NOISE PREDICTION OVERVIEW

In order td prediét thHe noisé frcem an aircraft operation it is
riedesgary to loécate the aircraft and obsérvér with reédpect to each dther,
model the néisd-geherating mechanisms, propagate the noise through the
atmosphere to the observer, and calculate the quantity 6f thé noise that is
obsérved, The problém of predicting aircraft noise is divided within ANOPP
into these four areas:

1. Alrérafh flight definition
2. Sdurce.ndise modeling
3. Propagation and ground effects
4. .Retctived fioise calculations
The ANOPP modules corresponding to sach area are shown in figure 1,...

The definition of thHe aircraft flight path i8 the first task to be
performed. PFor this purpose the Flight Dynamics Module (PFLI) was treated..
This module uses lift and drag tables and a iodel with two degreéeés of free- -
dom to compute the flight path of thie aircraft, It then expreésses the out-
put in a format compatible with the Geometry Module (GED), which c¢alculates
sburce-to-dbserver qgecmetry. Thé Geometry Modulé performs oné or more
codordinate-system transformationd and attempts to reduce the number of times
the sourde noisée must be computed., The satisfactory completion of these
modules furnishes thé propagation-path inférmation for thé noise.

The seleétion of the noise source modules required té make a prédiction
can only be made after carefully cousulting the ANOPP Theoretical Manual
(ref. 1) and evaluating the physical hardware that is being modeled. ANOPP
providés the sburce préadiction modulés alonyg with their réquirgd data tables
and attempts to validaté the user input, It is possible to providé an
incorrect model; and ofily familiarity with the prediction methods and the
hardvare cdn ensure propér usade. For thése reasond the usger is urged to
obtain 4 copy of the ANOPP Theoretical Manual and uge it as a companion
volume to.this -hanual,

Thé sourceé prediction modulés all perform 8imilar functions: receivae
the input data, computé theé socurce noise in the form of normalized unattenu-
ated frea-field mean-square pressuré at a givén distance from the gource,
and output the data in 4 dimensionless form to a data base. The output
heariséquare pressurés aré a function of frequency, directivity angle, and
azimuth ariglé and ate cdlculated for 1/3-octavé bands with centér fréguen-
cies specified by the user, PBure-tohe datd, Lf present; are added to broad-
band data in the band in which the tone falls.,

Noise data that aré computed by tlie noise sourcé modulés are computed
for a réfereénce distance from the source. fTo calculate thé noise at the
observar thé Bropagation Module (PRO) miist be used. This module provides
for spherical spréadifig losses; atmosplieric attenuation, and grourid-surface
effects laorddztopredict the 1/3-dctave spectra at thé observer.
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Figute 1.- Aircraft foise prediction using ANOPP.




The ANOPP user typically roquiras a singdle measure of noiss reCeived by
an obderver at a diven time. The Noisa Levils Module (LEV) performs the
necedsary irntegral aver fraquendy to adquira thig meastrd. This module
tdkes the dpastral information ffom the Bropdgativn Modulé and, through
application of an appropriate weighting factér, préducdes an A-weighted ssund
presSure levél, a D-weighted sound pressuré level, a peérdéived ndise level
(BNL), a toie-corrected perceived noide lével (PNLT), or an overall géund
prassure level (OASPL). In addition to the noide levels, the user can cal=
culate ths &umulative exposuré to noigé with the Effective Noise Module
(EFF). This module uses the PNLT from LEV and producés the effactive
perceived noise level (EPNL) for éach bbserver for the éntiré aireraft
operation.

The data required for ctmputing the solution to the general problem
above are:

1, Atmospheric propérties data

2..Lift=- and Jdray-doefficient tables for the aircraft

3, Engine performance data for flight-path computation

4. Engine variable tables for each noise component to be modeled
5, Obgserver coordinate data

6., Specific engineé opérating parameters

7. Problem definition and control parameters

However, ANOPP i& capable of producing prédictions of aircraft noige with
altérnate input. Easily described flight paths can be éntered fatinally
without reférence to FLI or GEO. Experimental data can bé substitutad for
any noise source. 1In fact, any module can be réplaced by the tables it
would havé generatéd. To obtain the exact ddta required for any module the
user is referred to section 4 of this manual and to the description of that
gpecific module in thé Theoretical Manual (ref. 1).

1.2 SOFIWARE OVERVIEW

ANOPP émpha3izes the need3 of the usér in all it# phases. This is
especially true wheh considéring the design of the ANOPP software. The
ANOPP software is organized to providé the user with a conveéniént method for
Supplyinig input data, for selécting b&tweeén altérnate prediction methods,
for modifying existing methods,_and for adding new capabilitiés.

Conveiiient methods for creating ard modifying data are available within
tHe ANOPP software. Large blocks of data lave béern sepdarated frof paramet-
ric data, Paraméters fay be small vectots or scaldrs dnd are mairitained by
name ift 4 usér area constdantly available to the prediction methods., Larger
blocks of data aré gfouped todether in ah optimui Mafner arid dre accessed By
two names which define the logical file (called thé data unit) and the sub-
file within that file (called the ddta member)., ‘He paraméter capability
futictions sifmilarly to the FORTRAN NAMELIST capability, while the data unit
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(data membar) cdpablility resembles clokely tha FORTRAN £ila input/output,

In addition, most of thé large ddta block# neéded during an ANOPP run are

eithér created by the doftWware or luaded during thé run from auxiliary stors

age from a file ptovided by the aystems This unique data management dapa-

bility is alsco useful for etoring user dupplied data £for problems better

solved By axténded studies., Aithough this overviéw givés a basic undér~

standing of the ddata fiow available within ANOPP, the full apablilities of

data management can only be rasognigzed by referring t6 the Apptdpriate sec- B
giuzs of the "ANOPP Programmerd' Raferende Manual for the Exedutive System®

(te . 2)0

The capability for thé user to éasily modify theé problem solution to
fit his needs is anothér feature of the ANOPP sbftward, Users of ANOPP can
investigate the noise producéd by individual enginie componants as well as
the noise produced by an aircraft flyover, Commonly used problem sslutiong
are available within ANOPP and minimizé& the user's programming task., How-
ever, the user is able to design and optimizeé a solution for his speéific
problém when necessary. This versatility is achieved through the use of a
Special command language described in seéction 3. The set of commonly uged
solutions (which are called protedures) is described in detail in section 5.
T™is capability permits ANOPP to solveé current noigse prediction problems and
also to anticipdte problems of the future,

The concépt of a functiohal module is yet another feature of ANOPD,
The computer codé ig divided into pléces called modules dccording to the
tisk the code was meant to parform. Noilse computdational modules are com-
pletely separate from éach other and from the utility modules which serve
them: Thus, new functisonal mofules can be added and old ohes modified or
réplaced With relative ease: Moracver; changes in the &omputer system on
which ANOBP rung impact only those few utility wmodules which communicate
directly with the outside system, This fMakes ANOBP a very reliable and .
maintainable tool for noise research.

1.3 —USER'S MANUAL OVERVIEW

This manual is stivctured to accommodaté the needs of users possessing
various levels of ANOPP experience. For the novice, séctions 1 and 2 docu=
ment the bagic concvepts of the ANOPP system. The purposé of thaése sections
ig limited to presenting overviews of the program, data components, and
teriiindlogy to the levél required by the potential uger, The user désiring
a déeépér Kknowledge of thé intérhal ANOPP system should refer to the "ANDPP
Programmér's Reférence Mdnual for the Executive Sydtem" (ref. 2),

Section 3 covers ANOPP usage. It documents the capabilities of thé
éstecutiveé system control statemént language, the usar's toocl for formilating
and &xecuting ANOPP applicationsg: fThe sections. are orderad sv that contiol .
stateménts with capabilities that aré functioerially related are documented
togethér, Extendive examples of sirigle cofitrol Stataments and control
stdteémnerit streans are provided.
Séction 4 docuiénts the lristalled ANOPP functiofial modulés available on
the systém., These ate the coded modules that parfori specific acoustic-

felated funictions and that are aAvdilable for user exacution during ANOPP
funs, A brief fuhctional description, input and output documentation, and
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agamplos ars qiven for each funetional modiile, For a detailad description
of the methodology fot each madile; th® wanr sfould rafor td the ANOPE Theo-

vatical Mannal (eaf, 1),

Soction 5 preants the ANDPP centfol ntatetiont progivdura libtary, Fich
procadura is G Aot of ANOPP oxpcutive ayrtam control statament:. that porform
a qicup of pdlated tasks; {ticluding the axeontiod of ono of Word functional
modiles,  The tser i eficouradéd to ude the procodurd 1ibrary Whondvar pos-
aible to save time and to reduce arrora.

Section 6 dofines the contenta of the ANOPP permanént data band, Cer-
tain functional modulos require acoustic-rélated tablos and ddta sats., The
pormanant data base contains the rocoiménddd data to be used with the fune-

tional modules,

Appendixes A to B support the main sections: Appendix A contains a
qdlossary of ANOPP terms and acronyms; appendix B contains an index to the
control statenvnts; appehdix C contains techniques for efror diagnostics and
recovery; appéndix D contains infortation for the operating systems for
which ANOPP is avadlable; and appendix F contains a summary of the ANOPP

functional modules.




2 _ANOPP_CONCEPTS

This section containg dafinitiond ahd vocabulary necessary ta the user
aof tha Aircraft Noise Prediction Proq¥am, It axplains FHow the ANDPP execu-
tive aydtam is dadsiqned; how noise predictien and data handlind requirements
aréd implementdd, and how usérd contrdl program flows Onecd users becoms
familiar with the bamic concepts, they can refer to sections 3 and 4 for the
contral cdrds and functional modules needed to solve tlieir probloms.

2.1 SYSTEM DESIGN
The fundamental design requircments of the ANOPP system were defined as

1. Flexibility for the addition, replacement, or removal of predictiof
methods

2, User control for selective and effective use of the various
methodologies

ANOPP. tiedts these requirements by separating all executive functions from
rioise prediction functions, The program is segmented, or modulat, in struc-
ture., All ANOPP executive systeém control tasks dre performed in exécutive
fodules; all the noide prediction téchnolody is cotritained in funhctional
Mmodules. The modular structure of ANOPP provides the desired flexibility
for adding new hoise prediction-modules and for replacing or removing out-
dated ores,

ANOPP'S eiecutive system alimws the usér to formuldte and execute
numéroud variations of thé available noise prédiction applications, without
astering 4 programming skill or a detailad khowledge of the host opérating
systefi. ThHe user preparés an inpit set of ANOPP control stataments
(Hollerith cards8 or card-image vecords). The user's cofitrol statement
streaf determines the processing flow durihg the ANOPP run., Using various
control statémefits, thé user selects the functional modules and éstablishes

access to or creatas-the data items required for each functional module's
execution,

The ANOPP executive system provides for all incterfacing with the host
computer's exterhal operating system., It initializes the program, edits the
cofitrol statement stream, processes sach control statement by calling the
réquired executive and/or functional module into executioh, and performs
error handling and éxit procedures to the host opeérating system. The eéxécu-
tive systém performs data base Managément of the magnstic-tape or Mass-
storagé external filés on which data items identified by the user resida.

It alsb performs data storage Mmanagémént within thé central mefiory estab-
lidlied for the ANOPP run. It manages global dynamic storagé (GbS), a perma-
nént area establighed within the program for every ANOPP run, whete exécu-
tive systém and user tables are mairntained throughout tha ruhn., It also
fafnagés local dynamic storagé (iDS), the portion of the program's central
memory léft available dfter & module to be éxecdted has been loaded. LDS is

used for interfidl data storage that is reéquited ornily duging execution of the
cutveritly loaded module.
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Figure 1 shows thé lodical structure of ANDPP during exscution, Cén-
tral memory is divided into four areas:

1. EXdcutive sysatefi root aediient
2. Exacutive or functional module overlay
3, lotal dynamic stordqe

4, Global dyriamic storago

‘Rofotoncc uddroaa}
ANOPFP ANOPP
oxecutive systom executive systom
root segment . root segment
End of
pérmanent overlay
Executive
module
overlay "unctional
module
———————————— - overlay
\% End of }
' secondary overlay "\\\\
: tocat {0 wo/_m_—_——=—= bt i
dynaniic
storage Local
dynamic
] storage
5 Global }
-, dynamic storage
= st
o Global Global
\d
T dynamic dynamic
_T.; storage stoxdge
%. Réfetrénce addtoss
;?J and Field leiigth .
=
(a) BExécutive module axécution. (b) Funetional modile éxacution.

EE Figure 1.- ANOPP structure.

THe executive system root segment contains all utility subprograms that
are used repeatadly by the executive or fuhctional riodules, Thése include
systen-specific input dand output routines, operating systeti interfacés,

2=2




=

library subroutines, and others. The second memory division contains the
specific module currently being executed, Local dynamic storage, as
explained above, is that transieft part of dynamic storage that may be over-
laid wHen the next module is loaded, Global dyhamic storage is located at
the end of core memory, with the boundary between GDS and LDS set by the
ugser at execution time.

2,2 FUNCTIONAL MODULE (FM)

A funictional module (FM) is a logically independent group of subpro-
grams that perform da specific noisa-prediction-related function or a utility
(data preparation or modification) function. A FM is loaded into central
memory and executed when the ANOPP executive system processes a user control
statement requesting its execution., After FM termination, other executive
and functional modules loaded to process subsequent user control statements
may occupy the same area of central memory.

Section 4 of this manual documents the functional modules currently
installed on the ANOPP system. The section defines the noise prediction or
utility capabilities of each FM and also describes the user parameters and
data base items required as input to the FM or created within and output
from it.

The FM internally satisfies its data reduiréments by referencing alpha-
nuieric ANOPP names of data base items and user parameters. These name$ are
used within section 4 to identify the items required by the FM., Before the
control statement that reguests execution of a particular FM, the user
includes other ANOPP control statements that establish the required named
data items in the ANOPP run. An item may have been created in a previously
executed FM in the same run, and therefore is already in the executive sys-
tem internal tables; thus, no further user control statements may be
required. The item may be a user parameter or data base item that the user
mist create via control statements, Fihally, the item may be a standard
table that resides on the ANOPP permanent data base. For permanent data
base items, the user must attach the item via a control statement prior to
FM execution to establish it in the run,

ANOPP named data items (data base items and user parameters), anhd how
an executing FM or a user control card specification references them, are
described in the following subsections.

The user has the option of substituting alternate items with names
other than those recommended in section 4 for the FM data. The alternate
item may have been created by the user within the run, or may have been
attached by the user from the permanent data base or user-maintained data
base, When substitute data base items or user parameters are to be used, an
alternate name feature of the FM executing control statement allows the user
to identify which known named items are to be used to satisfy specific FM
data requirements, During the FM execution, the identified alternate items
are used. This alternate name concept applies as well to output data items.
The user can establish output items under different names than those used
within and documented as output from the functional module.

W, . O R TR . P T,
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2.3 DATA BASE

2.3.1 Data Hase Components

All data items used within an ANOPP run reside within the ANOPP data
base with the exception of system and user parameters. The ANOPP data.base
concept provides a method of storing and retrieving data on sequential and
random-access devices. In addition, through the ANOPP convention of named
primary data base components and the capabilities of the ANOPP data base
manager, the user is relieved of the responsibility for interfacing with the
host operating system when opening, closing, reading, and writing external
fileSO

The ANOPP datad base is a hierarchical structure consisting, from top to
bottom, of

1. Library -~ A collectir of data units, which resides on a sequential
file

2. Data unit - An ANOPP named collection of members, which resides
alone on a random-access mass-storade file except when the data
unit has been unloaded onto a sequential library file for group
storage or tape transfer

3., Member - An ANOPP named collection of records
4, Record - A collection of elements
S. Element - A collection of words

For the user of ANOPP wii0o is not involved in programming functional modules
or executive system routines, the data base concept of words within elements
is irrelevant., Figure 2 illustrates the basic structure of an ANOPP data
unit and the relationship between its resident components.

The ANOPP data base convention of assigning a name to a data unit and
to each of its members allows easy identification of the specific primary
data base components required by functional modules and referenced by the
user throughout the ANOPP run.

The executive data base manager records the actual mass-storage address
of each named member on the data unit. This technique results in efficient
direct accessing of members in the internal system and is the reason that
data unit resident files are always on random-access mass-storage devices,

2.3.1,1 Data Units

The ANOPP data unit (DU) is a named collection of named members.
Except for those residing on sequential library files (described in sec-~
tion 2.3.1.3), they are equivalent to a random-access file in the external
host operating system.
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DATA UNIT

& r Directory - includes the ANOPP name of the data unit

and the name and address of cach resident member

MEMBER (Formatted)

-~ includes the member's ANOPP name, the address of
each of its records, and a format specification indicating that

each record is composed of the same sequénce of data element types

RECORD

pData elements as specified by member format

\
ELEMENT ELEMENT FLEMENT o o o s s o ELEMENT
l 2 3 n

*

RECORD

pData elements as specified by member format

ELEMENT ELEMENT o s o s o o ELEMENT
2 3 n

ELEMENTl

MEMBER (Card Image)

Member Header =- includes menber ‘s ANOPP name, the address of
each record, and a format specification indicating that each
record has a single 80-character (card-image) element

RECORD

80 character string (card image)

RECORD

80 character string (card image)

MEMBER (Unformatted)

Memberx Header - includes member's ANOPP name, the address of
each record, and a format specification indicating that all
its records are unformatted (undefined elements)

RECORD

unformatted data

.
.

RECORD

unformatted data

Figure 2.- ANOPP data unit structure.
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Tha data unit {8 the primary cofponent within the ANOPP data base,
Saction 4 Jdocuments the data base ttem requirvements of a functional module
by tdentifying each item by a combination of ita data unit nafie and mémber
name, As previously discussed in section 2,2, the internadl references to a
spacific data {item within the PM are-also made with this unit (member) com-
hination. Normally the combination documented in section 4 is used., How-
aver, the-user can substitute other data unit (member) combinations via the
alternate nama aapability of the control statement thdat exeeutes the func-
tional module,

The user establishes a data unit in the ANOPP ruh via control state-
ments that attdach existing data units or create new ones, When a data unit
has been established in €he ANOPP run, its name is recorded in the executive
system's data unit directory (DUD)., No two data units may have the same
name at the same time in an ANOPP run,

The axecutive system maintains a set of its own data units within every
ANOPP run. System data unit XSUNIT is used internally to satisfy executive
system storage requirements, System ddata unit XRUNIT is used internally
duting checkpoint and restart runs. Both units are restricted from user
rafereénce except to list their contents, The system data unit DATA is
available to the user as a working storage data unit, It mdy be used to
create temporary run-life members that will cease to exist upon termination
of the ANOPP run or to assemble members that will subsequently be copied to
4 new data unit that is being built within the ftun.

Additional uset control statements allow the detachment of a previously
established data unit by removing its entry from the DUD - the archiving of
a unit which restricts future ANOPP access to read-only processing, the
unloading of all or some of a data unit's members onto a library file, and
the printing of an informative report of the content of all or some of the
data units currently established in the run,

The user's responsibility for relating a data unit to its external file
is limited to those units that reside either on files permanently estab-
lished iu the external system or on new files that the user wants to retain.
In both cases, the user must know the name by which the external file is
referenced on the required external system control cardg8, Sectioh 2.5.5
documents this requirement,

A user may create a new data unit, from members residing on existing
untts and/or new members built using data from within the input control
gtatement stream. If the new unit i8 temporary (not to be retained follow-
ing the ANOPP run), the ANOPP system requests a temporavy file on the extor-
nal system.

2,3,1.2 Members

An ANOPP member {8 a named collection of loagically related and orga-
nized records. Fach member resides on a named data unit and mast possess a
name unique to all other members residing on the same unit. The member is
the second and last of the named components {n the ANOPP data base struce-
ture, the data unit being the tirst., Since no two data units may have the
same name within an ANOPP run at the same time and because members must he
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i uniquely named within their datd unit, dhy combination of data unit name and
1 mlember name is also unidue wi“hin an ANOPP rut,

The unit (member) combir-:°~: is used to address a specific data base
item

When specified on a user contiol statenent
when refereficed within a functional module

In Section 4, when identified as a functional module's data item
requirement

In Section 5, when identified as a control statement procedure's data
item requirement

In Section 6, when identified as an installed item (tables and data
record sets) that is available to the user on the ANOPP permanent
data base

Wheh a user has established a data unit in a.run, each named member
that resides on that unit is automatically known in the run by its unit
(member) combination. A user control statement or internal functional mod-
ule reference to the combination results in. access to the specified member,

User control statements can be used to create new niembers on new data
units. fThe new tdiembers may contain combinations of records read direcily
from the user's input control statement stream and records.read from any
other member currently established@ in the ANOPP run,

A member consists of one or more records, each conforming in structure
to the member's format specification, The ANOPP record is not a named data
component., The user who builds or modifies a multirecord member nmust be
aware of the sequential order of the records. Several control statements
are available to print the record contents and format specification., tThe
ANOPP record is not formatted in the sense of a format conversion as are
FORTRAN cofiputet language records. The format of anh ANOPP record is speci-
fied for a member and must correspond to one of three general format types:

1. Unformatted. records on a meriber are variable-length streams of data
with nv uniform structure (data element content) defined for the
member.

2. Card-image records on a miember are fixed-length (80~character)
R alphanumeric records, each with only one element corresponding to
el a Hollerith card image.

3. Formatted records on a member are fixed- or variable-length records
with their structure defined by a member format specification of
the sequence of data element types for each record in the member,




In the format specification of a member, the data types of the elements—
within records are designated by

I integder

RS real single precision

RD real double precision

Ccs complex single precision

L logical

an alphanumeric string of n characters

Internally, the executive system equates each element type specification
with the number of computer words required to store a corresponding data
value. Member format specification tules are documented in section 3.7.

There are two types of special purpose data base menbers, called proce-

dure members and table members. Any member that does not fall within these
catagories is simply .called a data member.

2.3.1.2.1 Procedure members

A procedure member contains a set of card-image records that are ANOPP
control statements, This set of records is called a seconddry input stream.
A secondary input may be called into execution from within other input
streams. Procedure members that have been established on the ANOPP petma-
nent data base provide specific noise prediction and/or utility functions;
they are documented in section 5 of this manual. As for all members, the
user has control statement capabilities to create procedure members.

2.3.1.2.2 Table members

A table membet is an unformatted member containing a single record
referred to as a data table. A data table has an internal format that cor-
responds to a valid ANOPP data table type structure. Currently only
type 1 dats tables, defined below, are valid. A special set of control
statements are available to create a table member and to print summary
reports describing a table's structure and contents. Table members may also
be copied from one data unit to anothet via control statements. Table mem-
bets installed on the ANOPP permanent data base are documented in section 6.

A type 1 data table may be output from a functional module or created
according to a set of description cards supplied by the user. Section 3.7.3
documents the description cards for the creation process., A type 1 data
table may have from one to four independent variables, An independent vari-
able in the table may be integer, real single precision, or real double
precision. A dependent variable may be integer, real single precision, real
double precision, or complex single precision., The independent variables
need not be the same type, nor must the type of the dependent variables be
the same as that of the independent variables.

2-8
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While creating the table, the user specifies the acceptable interpola-
tion procedures to be used on the table and, for each independent variable,
the extrapolation method to be used if an interpoldtion request is outside
the range of the independent variable. Interpoldation and extrapolation
procedures; ntimber of independent variables, variable types, and data values
are defined via description cards supplied by the user.

2.3.1.3 Seduential Library Files

Sequential library files are used to group copies of data units on a
single external file. tThe library files ate used primarily to transfer data
bases between computer sites, to provide system bdackup, ahd to allow group- )
ing of functionally related data units., -

A set of control statements is provided to handle library files., Their
capabilities include the building of a library, by selectively including
copies of specific data units and members established in the ANOPP run, and

the reverse process, resulting in the creation of new single data unit
files.,

2,3,2 Data Base Definition

An ANOPP data base is defined as a collection of sequential library
files and data uhits. The following three subsections present data base
concepts that are extensions of the above defintion.

2.3.2.1 Permanent Data Base

The ANOPP permanent data base is the collection of data units and
library files established, maintained, and installed as part of the ANOPP
system on the external files of the host computer. The external files, data
units, and members that comprise this permanent data base are fully docu-
mented in sections 5 and 6 of this manual. The noise prediction functional
modules whose data requirements are met by components of this data base are
also identified in section 6.

2.3.2.2 User's Data Base

Typically, the user may wish to create acoustic-related table and data
members that reflect new or experimental noise prediction technology and to
gsubstitute these items for those recommended to fulfill functional module
data requirements in ANOPP runs. The ANOPP user's data base is that collec-
tion of library and data unit files created and maintained by the user on
the host computer's external files.

The user is cautioned that external file names, identified to the ANOPP
executive system as the residence of sequential libraries or data units,
must begin with alpha followed by six or less characters.
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s Section 2,5.5 ahd appendix D of this manual documenting aspecific host
operating system interface requirements assist in establishing and accessing
the user's data base.

o 2:.3,2.3 HRun-lLife Data Base

The ANOPP run-life data base is defined as all of the data units estabe

‘ lished in an ANOPP run and therefore currently identified by entries in the
W ANOPP executive system data unit directory (DUD), The terms run-life data
_ unit and run-life member are also used in this manual., A run-life unit is
one currently established in the run; a run-life member resides on a run-
life unit, As a minimum, the run-life data base consists of the special
‘ purpose system data unit XSUNIT., 1In addition, any data unit established via
fi; user control statements in the curreht ANOPP run and not yet detached via

" subsequent control statements is part of the run-life data base. Copies of
data units and members residing on sequential library filed are not part of
the run-life data base, although they miay be used a8 a data source when
building a run-life unit, In swhmation, the run~life data base consists of
all currently established data units, which reside on an external random-
access file that is part of the permanent data.base; on the user's data
base, or on a temporary file established internally by the executive system,

2.4 USER PARAMETERS

The ANOPP user may create data parameters within a run via specific
control statements, The user parameter is a named data array of one or more
elements of the same data type., User parameter elenents may be integer,
real single precision, real double precision, complex single precision,
logical, or an alphanumeric string of characters,

i User parameters are used as input to functional modules, Section 4

5! identifies the name, purpose, data type, and number of elements of each user
parameter that a FM requires., The alternate name capability of the FM exe-
cuting control statement allows the user to substitute an existing user
pdatameter for the one named by the FM. Functiohal modules may internally
create new user parameters, or chande the value of existing parametets.

i A user parameter is established for the duration of the ANOPP run, and
i its name is recorded in the executive system user parameter table. However,
EC' the user may change the value of, the data type of, or the number of ele-

1" ments in an existing user parameter via subsequent control statements., User
‘) parameter values may be changed to user-supplied values, to the cutrehat

rfr values of a second user parameter, or to values resulting from a specified
g§3 algebraic operation performed on each element of an existing numerical user
F parameter. With other control statement capabilities, the user can list the
values of all user parameters currently established in the run and test the
value of a user parameter to determine the subsequent processing flow,

2.5 THE ANOPP RUN

= of An ANOPP run is a single execution of ANOPP, 1In contrast, the user's
;; job submitted to the host computer may involve the execution of one or more
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ANOPP runs. The structure of computer job decks depends on the operating
system under which ANOPP is run, as docuiénted in appendix D. Specific
external control cards request execution of a program (ANOPP) and indicate
the location of the input card or card-image deck to be read by that program
(the ANOPP user's primary input stream).

By setting the value of an executive system initialization parameter,
the user can specify an edit-only run. This gselection limits the ANOPP run
to the executive system primary edit phase. During this preprocessing
phase, the control statements submitted by the user as hig primary input
stream are examined for correct syntax. In all ANOPP runs, this phase is
performed; however, if syntax errors occur, the run always terminates after
the edit phase,

2.5.1 Cohtrol Statements (CS)

Control statements (CS) are the functional directives by which the user
cohtrols an ANOPP run. They are all structured in accordance with general
control statement specifications (documented in section 3.1.2), and each
possesses a specific format that reflects the functional capabilities it
provides to the user. An indexed list of all control statements appears in
appendix B,

Specific capabilities provided by control statements include
1. Establishing the beginning and the end of the primaty input stream
2. Setting the executive system run-control parameters

3. Calling secondary input streams (procedure members) and transfer-
ring control to called streams

4., Selecting print options including the printing of summary informa-
tion and content of data units, members, tables, and user
parame ters

5. .Establishing and reestablishing user parameter array values
6. Establishing conditional processing within the flow of the control
statement stream, dependent on current user or system parameter

values including those associated with an error condition

7. Assigning data units to the run via creation, attachment, or load-
ing techniques

8. Terminating a data unit's current run assignment
9. Creating procedure, table, and data members on data units by using

new data provided within the input stream and/or existing data
residing on existing members

10.

Executing functional modules

[
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11. Creating sequential library files containing some or all of the
current run-life data base

12.Establishing the checkpoint and restart capability within the run

2,5.2 Primdary Input Stream

The primary input stream resides in the user's input deck to ANOPP. .
Only through special control statements that must immediately precede this
input stream can the user set initialization run controls (including check~
point and restart). Only within the primary input stream can the user sub~
mit new member data directly from input card images.

2.5.3 Secondary Input Stream

A procedure member is a set of control statements previously created on
a card-imade meiber. A procedure member may be called from within any other
input strean. When a procedure member is called, the executive system first
edits the control statements on the member and, if no syatax errors are
found, passes run control to the called secondary input stream. Since
called members may contain control statements that call other procedure
members, the user may effect multiple levels of control within his run,

In the calling control statement, the user can also modify the content
of control statements in the called member. The technique involves the text
replacement of specified old CS field values with new CS field values wher-
ever the old ones appear on control statements in the called member. The
replacement takes place before the edit process. The feature allows substi-
tution of functional modules to be executed or of data items to be used
within the functional modules executed within the called stream.

2.5.4 Run-Control Parameters

Executive system run-control parameters, whose values may be altered by
the user via specific control statements, are divided ito two classifica-
tions: initialization parameters and system parameters.

2.5.4.1 Initialization Parameters

The initlalization parameters may be assigned new values only through a
special optiondl control statement. When used, this special control state-
ment must immediately precede the user's primary input stream in his ANOPP
input deck. The specific initialization parameters, and the user consider=-
ations involved in their value selection, are documented in section 3.1.3. .

The run environment controls established via initialization parameter
values include such items as

1. The selection of an edit-only run b

2, The size of GDS (global dynamic storage)
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3, The maxinum number of entries in the executive data unit directary
(puD)

4. The maximum number of entries in the exacutive table directory

5. The number of lines per page to be used for all aNoPP-denerated
printed output

6. The maximum number of card images for new member generation in the
primary input stream

2.5.4.2 S8ystem Parameters

The system parameters are those run-control parameters that may be set,
and reset, via control statements within input streams. The specific systen
parameters, and the user considerations involved in theit value selection,

are documented in section 3.2.

The run environment controls established via system parameter values
include such options as

1, Printing of each control statement card image during editing phases

2, Printing of each control statement card image executed during the
control statement processing

3, Executive system's subsequent action when a nonfatal error condition
occurs during the processing of the previous control statement

4. Accumulation of cost accounting information

The system parameters that control the control statement print options
and cost accounting listed above may also be set at run initialization.

2,5.5 Externdl System Interface

The ANOPP system was designed ahd structured to relieve the user of
most responsibility for interface with the host computer operating system,
particularly in the areas of execution time, data base; and central-miemory
resource management. However, like any other prodgram, ANOPP .must be submit-
ted for execution within a job deck comprised of external system control
catds in addition to the user's ANOPP input deck.

Depending on the assistance available at the host computer instal-
lation, the user must to some degree understand and satisfy the specific
external system interface requirements of his ANOPP run. Appendix D identi-
£ies the specific control cards that satisfy these requirements.

2=-13
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Interfacing the ANOPP run and host operating system requires knowledde
of

1. ANOPP job deck structure - An appendix example is provided,

2, Job identification and pormission cards - The appendix identifies
these cards, but the host computer installation must provide local
information,

3. ANOPP job central-memory and run-time requirements - The appendix
supplies recommended settings and identifies the control cards
that establish them. In addition, specific functional module and
procedure member documentatioh in sections 4 and 5 may recommend
adjustments to these settings, based on data unit, table, local
dynamic storage (LDS), global dynamic storage (GDS), and time
requirements.

4. ANOPP load sequence - The appendix identifies the control card or
cards required to load and execute ANOPP.

5. External file cohtrol card requirements - The appendix identifies
and provides usage examples of those control catds required to
assignh an existind external file to a job, to drop a file's.
assignment, and to permanently establish a file created during the
ANOPP job., Computer site assistance may be required to detetrmine
any local user file-access password requirements. The user must
determine which files will fulfill the FM and procedure member
data base requirements of the job., These must be established in
the run via control statements. Data items on the ANOPP permanent
data base can be attached by referencing the names listed in sec-
tion 6., If a substitute data unit (not part of the ANOPP perma-
nent data base) is to be used, the external file name for that
data unit must be known.

2,5.6-—Checkpoint and Restart

Noise prediction applications, controlled by the ANOPP system, of ten
require execution of multiple functional modules. Each functional module
ptocessed potentially establishés interim data items required by other fuhc-
tional modules that follow in the run. 1In so doing, the functional module
may use considerable computer time and produce an ertoneous or unwanted
condition, whose cause is not immediately identified. To correct the error
or to adjust input items to produce the desired final result, the user might
reexecute an entire ANOPP run one or more times.

The checkpoint and restart features of the ANOPP system provide an
alternative to reruns of entire ANOPP applications. The user can establish
7 checkpoints within a run where a cycle will be created on an external check-
point file. Each cycle on the file contains the internal system and user-
established data that would be required to reestablish the operating envi-

ronment that existed in the run at the time the checkpoint occurred.

Multiple checkpoints may be established throughout the user's input
strear: and may be activated or deactivated. The user may subsequently

2-14
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restart a run at any one of the checkpoints that was active during the ini-
tial run, New values of run-econtrol parameters may he substituted, and an
input atream may be inserted for processing before the restart of the origi-
nal run, The restart is then initiated with the execution of the control
atatement that followed a specific checkpoint in the oriqinal run's input
atream,

The execution of checkpoint runs and restart runs involves special .

control statements and parameters, Their usage is documented in
section 3,10,
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1 __ANOPP_USAGE

Thig section ducuments the apecific control statements that dllow the
user to formulate and execute his noime prediction applicationa., Within
major subrections, titled paragraphs diacusa the variety of funotionally
related praocesaing contraols provided by the contral statementa, Fach indi-
vidual control statemont (C8) is then documented aa to purpose, spacific
format, functional paramnter descriptions, axamples, and restrictions.
Where appropriate, a separate subsection praesonts usage examples utilizing
cambinations of related control atatements, The contents of this section
axplain the uga of ANOPP control statementsa, Any regquiremant for external
oparating system control cards associated with a speecific ANOPP control
statement function is indicated in the documontation of that function. The
specific external control cards that satisfy theise requirements may differ
among operating systems and are documented in the appeondixes to this manual
covering external operating system to ANOPP interface, The material pre-
sented in this section is intended to be both a quide to learning ANOPP and
a ready reference source for experienced ANOPP users, The potential user
who does not already possess a basic understanding of what the ANOPP system
is, and how it works, is advised to read section 2 of this manual, The
experienced ANOPP user should find appendii B to this user's manual helpful,
It is an alphabetically ordered index of the ANOPP control statements.
Listed for each control statement is the subsection in section 3 that docu-
ments it and the titles and sectional locations of usage discussions related
to its functional capabilities.

3.1 RUN INPUT DECK

J.1.1 Overview

The specific job-deck structure required by the operating system on
which the user is executing ANOPP will contain the following:

External control cards identifying the user's job and permission to run

Pre-ANOPP-run external control ¢cards that assign to the user's job the
files and devices in the external system required by the ANOPP run,
including the object code f£ile of the ANOPP program

External control cards that load and execute the ANOPP program, occur-
ring for each ANOPP run in the user's job

Post-ANOPP=run external control cards that, when required, permanently
establish data base files created in the preceding run, detach files
or devices no longer required by the user's job, or purge from the
external system the permanent data base files no longer required

A run input deck of ANOPP control statements for each execution of the
ANOPP program within the user's job

Depending on the host operating system, the run input deck may option-
ally reside on a card-image file identified on the external control card
that executed the ANOPP run. The ANOPP program requires a user~-supplied run
input deck consisting of card-image control statements and, where required,




o card-imadgo tnput data. The contont of this dack controls the processing

: soquonce for axacution of ANOPP oxecutive sys!wam modulesa and noise predic-
tioh functional modules (FM's) during the ANOPP run, and it establishes the
assignment of data required by tho FM's. The user's run input deck for each
‘° ANOPP oxecution conaists of one of the following confidurations:

‘:f. The primary input stream

4@\ The primary input stream preceded by a single ANOPP initialization
_g?,v control atatement

o‘;“‘.

e A single RSTRT CS, indicating an ANOPP restart run®

A sindle RSTRT CS, followed by the primary input stream®

At the {nitialization of every ruh, the ANOPP executive system performs
4 primary edit phase, During this phase, each card-image control statement
in the user's primary input stredam is edited for proper format and content,
Provided edit errors are not found, cach S {s rebuilt into a form accept-
able to the exccutive processing phases that will follow,

3.1.2 Control.-Statament Format

, Fach executive control statement has a specific format presented in a
o corresponding subsection; all control statement formats adhere to the fol-
- lowing conventions:

The 8 directive is a froo-form sequence of fields on multiple card
, images, using sard-tmage columns 1 to 80, A field is a name or constant
s required on the directive, separated from other fields by delimiters. The
fields may begin in any column as long as the sequence of flelds specified
for a directive i3 correct. A CS directive is terminated with the occur-
rence of an end-ot-data ($) character., A CS may be continued across as many
as five card imiages {f required to complete the directive; the end-of-data e e
($) character appears only on the last card image,

A US field may not be continued (split) across two cards, with these
exceptions:  a complex single-precision-type field, where one of its two
real single-procision constants may be specified entirely on one card image
and where the second single-precision constant may be specified entirely on
the following card image; and a string-type field, where the character-value
portion of the field may be split across card images but the leading nH type
fdentification portion of the fiold specification may not, For examples of
all the data-type spocifications, see table 1 in rection 3.1.2, Comments
o may be included in the columns that follow the occurrence of the end-of-

Ty data ($) character on a card image, Comments may not be continued across
e card images, However, a card image on which the § is the first character to
. occeur i troated as a comment card,

o ———— = o o s s s M e e A et a = e B A s A s - - - [ S » -

Mock structures and uger consfderations required for ANOPP restart runs are
documonted {n section 3,10,
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TARLE 1.~ DATA TYPES
ANOPP . Control statement control statement
Data type Jontrol statement field-aize value specification
type code fiold forms l1imit in rango oxamples
charactersn

tnteget 1 2NNN. o o0 18 targest, (20¢31)-1; 576460742

(+ optional) (siqn excluded) smallest, O o
(absolute values)

Real RS FLN 14 tarqgest, 10%04322; T,
aingle nenn smallest, 10%4-293 +0.%2
prociaion n.nnEsn (absolute value)} 273.28E+18

nennk-n 375,19E-12
n.nnkn «1,33F08
nEn tR322
aEen 322Ee22
nE-n 1E-293

(+ optional)

Real RD tnenndn 29 targest, 1004322, 17,72027
double n.nnd4n amallest, 1006-293 A6245,1029N425
precision n,nnb-n (absolute value) =522,3650-02

nhen 104322

nnn 2000000015

nb-n 1D-293
{+ optional)

Complex Cs (RS,RS) k3] See RS (7.,1F279)
single (RS RS) (1F280 273,28E+2)
precision (Two real single (=1.7E02,0.52)

values within
parentheses)

toqtcal u +TRUE, 7 «TRUE. JTRUE.

+FALSE,. +FALSE, +FALSE.

Hollerith A NHRXXKe s 00X 136 1 to 132 characters 6H123456
string (KXo eX part may be (alphanumeric) 1 THARCDEFGHIJK

split across cards)

Namo N RRRXRXXX a 1 to 8 characters JETUNTT

(first character
alpha) FANTARLF

Myebraic AO + ] + +
operator -

(Must be followed
by a blank)

togical 1.0 R’ 4 O LR WLT. oFQ
operator NE, (GF, GT «GTs

Arhe complex single-precision (C8) value is specified an two RS values enclosed within a required set

of parenthoses and separated by one or more delimiter characters (space or comma)l .

The 'S field may he

aplit across card images only at the delimiter position; 1.0,, neither RS value may be aplit,

i
i
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The general format—of a control statement (CS) is as follows:

il

labulﬂgynane‘opétands $ commints

s label The label is an optionhal one-to-eight character name tdg which.
e will be associated with the CS directive. It is used in
2 providing conditional processing flow hranching within the
control statement stream via "GOTO label" capabilities of
some control statements. A label is allowed on any direc:
tive except ANOPP, RSTRT, and STARYCS.

d The specification of d on a CS format indicates the require-
ment for a field delimiter. The delimiter must be one or
more commas or spaceés used to separate CS fields. 'The comma
and the space are equivalent and are processed identically
by the execution systemn.

csname This is the one-to-eight character control-statement name.
vValid control statement names recognized by the executive
system are as follows:

ANOPP CONTINUE EVALUATE PARAM TABLE
ARCHIVE CREATE EXECUTE PROCEED TABL1ST
ATTACH DATA GOTO PURGE TITLE
CALL DETACH IF RSTRT UNLOAD
CATALOG DROP LOAD SETSYS UPDATE
CKPNT ENDCS MEMLIST STARTCS UPLIST

: Lh’ : f‘-

operands These are the operand fields that are required for each of the
individual control statements., Operand fields are AwWOPP
e names, value expressions, and/or keywords.

g An ANOPP name consists of from one to eight alphanumeric char-
= acters, with the first character always alpha. They are

o used where required by the various control statements to
s identify by name a user parameter, system parameter, data
7,p: unit, member, external file, or functional module.

ol Value expressions consist of data that conform to the nuteri- :
=" cal constant, logical, and string data types shown in ‘
e table 1 in section 3.1.2. Specification of algebraic or
logical operations may be required,

Keywords are used on some control statements to specify the
selection of an optional CS capability or the source of
required data.

Additional conventions used within specific CS format specifications are as
follows:

ﬂ? Optional fields are always shown enclosed within a set of [ ).

il

A field specification where the user has a choice of two or more oper-

and types, one of which must be selected, is always shown within a
set of { ).

M
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Special delimiter characters are shown where required on control state-
ment format specifications. These special delimiters include ( )
= / *% and ;.. ,

3.1.3 _Initial Run-Environment Controls

3.1.3.1 Overview

The user has the capability of assigning values to specific executive
initialization parameters and system parameters via a special ANOPP CS.
When used, this optional control statement must be positioned immediately
preceding the user's primary input stream in the run input deck. The ini-
tialization parameter values remain in effect for. the duration of the run;
the system parameter values may be subsequently and repeatedly cnanged via
SETSYS control statements within the CS stream., tThe following paragraphs
define each of the run-environment controls that the user may effect via the
ANOPP CS capabilities.,

Specifying the length of GDS (global dyhamic storaqe).- The area of the
ANOPP program's central-miemory field length called GDS is used by the execu-
tive system throughout the run., Within GDS, the system establishes table
areas during functional module (FM) execution and establishes storage areas
used during the run, The default size of GDS is 12000 words. In section 4,
documentation of specific FM's with the data units and tables used by that
FM are identified. The user must determine from this documentation, and
from the input CS stream, the highest number of units and tables required
concurrently at any one time during the run. (Some FM documentation may
include a required GDS-size value.,) From section 4 documentation, and also
from run experience, the user can determine if the need exists for increas-
ing the size of GDS for specific ANOPP runs. The user can minimize the GDS
requirements by dropping the run assignment of data units and library files
no longer needed prior to assigning those required later in the run. An
increczce in GDS size may require a corresponding increase in the external
controi card specification of core memory (field length). Integer-type
executive initialization parameter LFENGL control GDS size. A sample
ANOPP CS user specification would appear as LENGL=1400G, Depending on the
user's run requirements, GDS size may also be decreased. The minimum value
assignable to LENGL is 3000,

Specifying the maximum number of executive system table-directory

entries.~ During functional module execution, ANOPP tables residing on table

members, or created within the FM, are established within GBS as they are
needed, When a table is opened for use, it is recorded in an entry of the
system table directory. If section 4 documentation of an FM indicates that
the maximum number of tables open simultaneously exceeds a default value

of 10, the user must increase the value of integer-type initialization
parameter NAETD. A sample ANOPP CS user specification would appear as
NAETD=15. Depending oh the user's run requirements, the maximum number of
table-directory entries may be decreased, thus allowing for better utiliza-
tion of GDS. The minimum value assignable to NAETD is 1.

Specifying the maximum number of executive system data-unit-directory

entries.- Whenever a data unit is assigned to the user's run via the

ATTACH CS, CREATE CS, or UNLOAD CS, it is known to the run via its entry in

3-5
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the ANOPP data unit directory (DUD). From the section 4 documentation of
the FM's to be executed in his run, from the gection 5 documentation of any
procedure members the user may eall in his run, and from the user's owh
control statement stream, the user may determine the maximum.number of data
units that must be known to his run at any one point in time, Through use
of the DETACH CS and PURGE CS, the maximum may be kept as small as possible.
1f the number exceeds a default value of 25, the user must increase the
value of integer-type initialization parameter NAFUD., A sample ANOPP CS
user specification would appear as NAEUD=30., Depending on the user's run
requirements, the maximum number of DUD entries may be decreased, thus
allowing for better utilization of GDS. The minimum value assignable to
NAEUD is 5. The user must remember that in any ANOPP run the minimum run-
life data base will consist of system data units DATA and XSUNIT, that in a
checkpoint or restart run system data unit XRUNIT will also exist, and that
all three data units require their own DUD entries.

Specifying the numbet of lines per page for ANOPP ptinted output.- A
page of printed output producaed during an ANOPP run normally consists of the
default value of 48 lines per page, controlled by initialization parameter
NLPPM. The first five lines of each page are utilized for the standard
ANOPP page header, documented within section 3.2.3 covering the TITLE con-
trol statement., The user may change the number of lines per printed pade
via the ANOPP CS. A sample ANOPP user specification would appear as
NLPPM=40. The minimum value assignable to NLPPM is 15.

Specifying a Etimarg-edit-ghase-onlz run.- At initialization of each
ANOPP run, the executive system performs a primary edit phase. Paring this
phase, each control statement of the user's primary input stream is edited
for correct format and content. The user submitting a new control statement
stream may wish to limit the run to this editing phase by setting logical
initialization parameter NOGO to .TRUE.. .The ANQBP_CS_specification would
appear as NOGO=.TRUE..

Specifying the maximum number of data cards allowed in the primary
input stream;- The DATA CS, TABLE CS, and UPDATE CS allow the user the capa-
bility of defining the individual records that will reside on a member. One
way to japut the data is through the user's primary input stream. when the
gset of card images is included in the primary input stream, the user can
specify the maximum number of card images allowed through the parameter
MAXCARDS on the ANOPP CS. If the user does not define MAXCARDS, a default
value of 10000 is used.

In addition to the initialization parameters discussed above, the user
may change the default values of some system parametets via the ANOPP coh-
trol statement. !Usage discussions for system parameters are presented in
gsection 3.2. Their functional description is also contained in table 2
presented in section 3.1.3.2.

3.1.3.2 ANOPP CS

Purpose: The ANOPP control statement allows the user to assign values
to specified executive initialization parameters and system parameters
during the ANOPP run.
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Format: m‘pntuﬂ-nma‘ [eseae ‘patamn-vnuanl, $

paras the name of an executive system parameter or. initialization E
parameter, subject to change via the ANOPP (S, whose value the
user wishes to replace (see table 2)

value the value, of the correct data type, which is to replace the
default value for the specified parameter

Examples: .

ANOPP JECHO=.TRUE. $
ANOPP JLOG=.FALSE. LENGL=3500 $
ANOPP NLPPM=45, NOGO=.TRUE., NAEUD=6 §$

Restrictions:

The ANOPP CS is valid only as the first CS in the user's run input
deck. .

The label field 1s illegal on the ANOPP control statement.

Assigned values must be of the correct data type and within the range :
prescribed for the system or initialization parameter. |
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TABLE 2.- ANOPP CS INITIALIZATION AND SYSTEM PARAMETERS

Parameter

Type

Description

value

Type

Range

Default
value

ACCOUNT

gysten®

Controls accumulation of cost-
accounting data associated with
each functional module or execu-
tive processor

ACCOUNT= ,TRUZ, = accumulate
accounting data

ACCOUNT= ,FALSE, = do not
accumulate accounting data

Logical

+TRUE,
+PALSE,

+«FALSE.

CKPNT

Initialization

Identifies external name of check-
point file to be generated during
the run. 1Its specification also
results in cystem parameter
JCKPNT being initialized as
+TRUE,, automatically activating
checkpoint processing in the run
(See section 3,10)

Alphanumeric
name of
seven
characters
or less

CPFILE

JECHO

System®

Controls printing of CS card image
upon validation in primdry edit
phase (primary input stream
editing) and secondary edit
phases (procedure member editing)

JECHO=,TRUE, - priat C8 card
images

JECHO= ,FALSE. - do not print CS
card images

Logical

+TRUE.
+FALSE,

+FALSE,

JLOG

system®

Controls printing of CS card images
upon tion in tive
processing phases

JLOG=,TRUE, - print CS card
images

JLOG= ,FALSE. = do not print
CS card images

Logical

+TRUE.
+FALSE,

+TRUE.

LENGL

Initialization

Controls size (number of computer
words within user's job field
length) assigned to global
dynamic storage (GDS) for this
ANOPP run

Integer

23000

12000

MAXCARDS

Initialization

Controls maximum number of data
cards allowed in primary input
stream following an UPDATE, DATA,
or TABLE CS

Integer

10000

NAETD

Initialization

Controls number of table-directory
entries initially allocated for
this ANOPP run

Integer °

10

NAEUD

Initialization

Controls number of data-unit-
directory entries initially
allocated for this ANOPP run

Integer

23

NLPPM

Initialization

Controls number of lines per page
to be used for ANOPP printed
output during this run

Integer

215

48

NOGO

Initialization

Determines if ANOPP run is to be
limited to primary edit phase
execution only

NOGO= ,TRUE, = primary edit
phase only run
NOGO= ,PALSE, ~ normal ANOPP run

togical

+TRUE,

+FALSE.

+FALSE,

“system parameter valuas may also be set via the SETSYS CS.
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3.1.4 Primary Input Stream

3.1.4.1 —Overview

The primary input stredm is the set of CS card images that resides on
the user's run input deck, optionally preceded only by a single ANOPP CS or ;
RSTRT CS., The first control statement in a primary input stream must be the
STARTCS control statement. The initiation of a normal ANOPP run always :
bagins with the processing of the STARTCS CS. The last CS in a primary i
input stream must be the ENDCS control statement.. The normal termination of
a nonrestart ANOPP run always occurs with the processing of the ENDCS CS. §
Within the primary input stream, the user establishes the main processing i
control sequence for the run. Although control may be passed temporarily to
a procedure member secondary input stream via a CALL CS, it fast always
return to the primary stream., Only within the primary input stream may the
user directly input new data for the creation of members via capabilities of
the DATA CS, TABLE CS, or UPDATE CS.

3.1.4.1.,1 STARTCS CS

Purpose: fhe STARTCS control statement indicates the heginning of the
user's primary input stream.

Format: STARICS $

Restrictions:

STARTCS is valid only when used as the first contrel statement in the
primary input stream. A label field is not allowed on the STARTCS.

A STARTCS CS may optionally he preceded by an ANOPP CS in the user's
input deck.

3.1.4.1.2 ENDCS CS

Purpogse: The ENDCS control statement indicates the end of the user's 2
primary input stream and terminates the ANOPP run. Special usage of this l
control statement within ANOPP restart runs is documented in section 3.10.

Format: llahalalnuncs $ ;

label lahel name
Examples: i
ENDCS $
EOJ ENDCS $

Restriction: ENDCS is valid only when used as the last control state-
ment in the primary input stream.
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A normal ANOPP run would consist of a primary input stream consisting
of

STARTCS $

other functional control statements
[ ]

ENDCS $

The primary input stream may optionally be preceded by an ANOPP CS in
the user's input deck:

ANOPP JLOG=,FALSE. $
STARTCS $

ENDCS $

For examples of primary input streams used for ANOPP restart runs, see
section 3,10,

3.2 CHANGEABLE RUN-ENVIRONMENT CONTROLS

3.,2.1 Overview

The user has the capability to assign values to specific executive
system parameters via the SETSYS control statement. In addition, the user
has the capability to establish, via the TITLE CS, a character string value
that will appear as a title line in the header of each printed output page.
The system parameters, unlike the initialization parameters discussed in
section 3.1.3, may have their values reset repeatedly during the user's
run. The following is a discussion of the usage considerations applicable
to each of the system parameters.

Control the printing of each CS card image during executive editing
phases.~ Prior to executing the first control statement in either a primary
or secondary input stream, the system performs an edit phase in which each
card image in the stream is validated for correct format and syntax. At the
initiation of an edit phase, the value of logical system parameter JECHO
controls whether each validated CS card image is to be listed in the printed
output of the ANOPP run. If JECHO is at default value .FALSE.,, the card
images are not listed; if JECHO=.TRUE., each card image, upon edit-phase
validation, will be printed. The user desiring that the primary input
stream card images be listed (during the primary edit phase) must set JECHO
to .TRUE. via an ANOPP CS. (See section 3.1.3.2:) During a runm, the user
may control the secondary edit phase printing of validated secondary input
stream card images. The SETSYS CS may repeatedly be used to change the
value of JECHO.

Control the printing of each CS card image during executive processing
phase .~ During the processing phase of an ANOPP run, each control statement
card image, in either the primary or secondary input stream, may be printed
when it is executed by the executive system. The user has the option of
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setting logical system parameter JLOG to .FALSE. which suspends the printing
of control statement card images., Since JLOG is a aystem parameter, its
current value may be reset at any time via the SETS8YS CS. System parameter
JLOG may also be set via the AROPP CS (sectioh 3.1.3,2), allowing optional
contcol-of-printing the initial card images in the primary input stream,

Specify the subsequent procesaing flow within the CS stream following
the occurrence of nonfatal error.~ During the executive systeri's processing

of an individual control statement, a "nonfatal error® may occur. The logi-
cal system parameter JCON controls the sequence of control statement pro-
cessing within the CS stream following the occurrence of a nonfatal arror.
If JCON is at default value ,FALSE.,, and a nonfatal error occurs, the execu-
tive processor will search forward in the CS stream, seeking the first/next
PROCEED CS. If one is encountered, run control resumes with that CS; other-
wise, the ENDCS will be found and the run will he terminated, However, if
the value of system parameter JCON is ,TRUE, (via a SETSYS CS), and a non-
fatal error occurs during the processing of a CS; run control will resume
with the next control statement in ?he CS stream.

An executing functional module may recognize certain abnormal condi-
tions and indicate a nonfatal error occurrence to the system. Usually, a
printed message will also be generated by the functional module to inform
the user of what occurred. Section 4, documentation of an irstalled FM,
will indicate what situations, if any, will result in a nonfatal error
occurrence, The user's prior SETSYS CS value specification for parameter
JCON will determine processing control following FM termination if a non-
fatal error condition occurted, SETSYS CS specification may appear as
JCON=,TRUE. or JCON=,FALSE,., System parameter JCON is not subject to
ANOPP CS value specification.

Setting the title line in the ANOPP standard page header.- Each page of
printed output generated during a run contains the standard ANOPP page
header. The user has the capability of assigning a character string value
to appear as the title line of the header via the TITLE CS. Through
repeated use, he may change the content of this line during different phases
of his run, The capability of this CS is documented in section 3,2.3. Also
presented in section 3,2.3 is a figure which presents the ANOPP standard-
page-header content,

Control checkpoint run and restart run processing.- For usage discus-
sions on system parameters JCKPNT and JRSTRT, see section 3,10.

3,2,2 SETSYS CS

Purpose: The SETSYS control statement allows the user to assign new
values to specified executive system parameters during an ANOPP run.
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Eormat: | labelilsn'rsvs‘ayppatu, =valoey (... -gsysparan, ~value,] §

labél label name

sysparam the name of an executive system parameter subject to change via
the SETSYS CS (see table 3)

value the value of the correct data type which is to replace the old
value for the specified system parameter

Exampleg:

SETSYS JCON=,FALSE, $
LABEL SETSYS JLOG=,TRNE., JECHO=,TRUE. $

Restriction: Assigned values must be of the correct data type and
within the range prescribed for the system parameter,




TARLE 3.~ BETAYR CK SYATEN PARAMETERS

ORGINA ‘;‘,p

‘ Systew
i paraneter
! nane

Rencription

value

TYpe

Rangs

hefault
value

AccouNTA—|

]

controls accumulation of cost-
accounting data associatad with
sach functional module or exacu=
tive procosmcr

ACCOUNT™ ,TRUE ~ sccusulate
accounting data-

ACCOUNTw ,PALRE, = d0 Nt accu=
mulate accounting data

fogical

+»TRUE,
+PALSE.

+PALRE,

JOKPNT

Controls performance of defined
checkpoint operations during
sxecution of CAENT C8

JoRPWle , TRUR, = defined check-
point operations will be
pertormed Quring execution
of a CRPNT CB

JCXPNT=,PALSE. ~ no opsration
will be performed during
execution of a CKXPNT C8

Logical

«TRUZ,
+PALSE,

+PALSE,

(. TRUE, if
CRPNT
keyword
present on
ANOPP or
RSTRT)

Jcon

Determines the following executive
action when the system nontatal
error flag is set during
processing of a control statesent
or functional module

JCON= ,TRUE, = execution will
continue with processing of
the next CS

JCOMN= ,PALSE, = execution will
continue with next PROCEED CS
encountered in the C8 stream;
if none is found, the ENDCS
will norsally terminate the
ANOPP run

ogical

+TRUE,
+FALSE,

+FALSE,

Jecro®

Controls printing of C8 card images
upon validation in primary edit
phase (primary input stream edit-
ing) and dary edit ph
(procedure member editing): note
that to effect printing of pri-
mary CS strean card images, JECHO
must be set to TRUB. via an
ANOPP CS (see section 3.1.3.2)

JECHO= TRUE. - print CS card
images

JECHO= ,PALSE, - do not print
€S card images

togical

+TRUE.
+PALSE,

+PALSE,

Jrog®

Controls printing of C8 card images
upon execution in the executive
processing phases

JLOGa , TRUE, ~ print C8 card
{mages

JLNG= ,FALSE, ~ do not print CS
card i{mages

Logical

+TRUE,
+PALSE,

+TRUE,

JRSTRT

Controls action of executive mana-
ger when ENDCS (simulated if not
present) is encountered in
inserted C8 stream of a restart
run

JRETRTs,TRUE, ~ this restart
run will continue with
execution of the defined,
checkpointed CS stream;
execution will begin with
the C8 following the las:
CXPNT C8 processed in the
checkpoint run

JRSTRT ,FALSE, - this restart
run will terminate after
agecution of the ENDCS (S
in the inserted Lnput stress

togical

+TRUE,
«FALSE,

+PALSE.
(TRUB. it
RSTRT C8
bagins run
input strcaa)

Sparaneter value a4y also be aet via the ANOPP CS.
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3.2,3 TITLE C8
Purpose: The TITLE control atatement sets the value of the title line
to be printed within the ANOPP standard page header, (8ee fiqg. 1,)

parasnass
Formats (1.“1‘]1‘1“3‘{'“1“9 congunt} s

label lahel name

parashane the valid ANOPP name of a user parameter (defined via a
PARAM CS) that contains the title line value, which must
be a string constant not exceeding 128 characters (16A8)

string constant the title-line Hollerith string value, not to exceed
128 characters (128HXXXX: ssX)

Examples:

LABEL! TITLE SHJET NOISE §$
TITLE PARAMI $

Restriction: The title value must not exceed 128 characters and will
be printed with the left margin justified.

Line 1 mm/dd/yy ANOPP Lnn/un/nn PAGEnnnn
Line 2 Title (128 character maximum)

Line 3 Subtitle (128 character maximum)

Line 4 Label (128 character maximum)

Line 5 blank

ANOPP page~header contents include:

mm/dd/yy calendar date of ANOPP run

Lnn/nn/nn current release level of ANOPP system
nnon page count initiated at zero for each run
Title title-line value last assigned via a

TITLE CS; default value = spaces

Subtitle subtitle-line value last assigned from
within a system or functional module

Label label-line value last assigned frou
within a system or functional module

Figure 1.- ANOPP standard-page-header content.

3.3 USER PARAMETERS

3,3,1 Overview

The user parameter is a named array of one or more clements of the
same data type. User parameters are estcblished in an ANOPP run via the

3-14
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PARAM CS, the EVALUATE C8, or via the execution of a functional module, S8ee
gaection 2,4 for diseussion of the basiec concepts concerning their use, Once
established, a user parameter will he known by its assigned name for the
duration af the run, A value, data type, and number—of elements of a param-
eter nay be changed repeatedly during the run. The system maintains a sat
of internal user pardmeteyr tables that record the last assigned value, type,
and number of elements of each parameter known in the run, A user parameter
may be of type A (Hollerith character string), L (logical), I (inteqer), RS
(real single precision), RD (real double precision), or CS (complex sinala
precision). The user mmay generate a listing of currently established user
parametar values.via the UPLIST CS,

Establishing a user parameter.- Unless a user parameter is initially
established jinternally within a functional module, the first PARAM CS or
EVALUATE CS processed that references a specifi¢ parameter results in its
entry in the system user parameter tables, The type, and number of array
elements, is derived from the value specification on the PARAM CS or
EVALUATE CS. fThe value specification on a PARAM CS for a user parameter may
be as follows:

One or more data constants

A reference to a second user parameter whose current value is to be
assigned to the new parameter

An algebraic operation to be performed against each array element of a
second numerical-type user parameter, with the individual results of
the operation becoming the corresponding array elements of the new
parameter

A reference to a specified element of a second user parameter whose
current value will be assigned to the new parameter

The value specification on an EVALUATE CS for a user parameter may be
as follows:

A combination of one or more arithmetic and/or functional operations to
be performed with various parameters and values, with the result to
be assigned to the new user parameter cr to a specific element of an
already established parameter

A reference to a specified element of a second user para * whose
current value will be assigned to the new parameter or 4 specific
element of an already established parameter

an example of each of these value specification forms is provided in
sections 3,3,2 and 3,3,3.

Changing a user parameter.- A previously established parameter may have
its value and type changed via a subsequent PARAM CS or EVALUATE CS, or
during the execution of a functional module. A previously established
parameter may have its array size changed via a subsequent PARAM CS of
during the execution of a functional module.
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Satisfying functional module requiremonts for user parameters .~ In
section 4, documentation of installed FM's identifies the name, function,
and type of each user parameter raquired for a qiven FM, Once catablishad
in a run, a parameter is available by nama from within any functional
moaule.—The user may create and substitute a different user parameter name
for the standard one identified in section 4 documentation of a.FM data
s requirement., The type and array size mst be as specified.—

:‘3 <

S Listing user paramoter values.- The UPLIST CS allows the user to gener-
ate a4 system user parameter tabla dump.. The printed dump lists the name,
type, system internal type code, and value of each user parameter currently
known in the run. Section 3.3.4 documents the informative content of this

dump.

3.3,2 PARAM CS

S Purpose: The PARAM control statement establishes a new user parame-
ter's value array of one or more elements, or it changes the value array of
an already existing user parameter. A parameter's current data type and
number of array elements is determined by the last value assigned it,

Format:

=;.?«. llabeldlvr«mn‘pnue‘ =axpressiony (... .pme“-exptesgionnl $
:f“' where expression may take any of the following forms:

. name ., (Pnase 3

vl s mz(il\téqe!‘)

L .

& phame,({_ inuserical constant
75; value

label label name

pnam¢,  the name of the user parameter for which a value is to be

established or changed
af ﬁ praie, the name of a previously established user parameter

. pndike 3 the name of a previously established sinqle-element user parameter
Eo of integer type

value an array of one or more elements of type numerical constant (I, RS,
RD, or CS), logical constant (L), or string constant (A). Array
B : elements must be separated by one or more delimiters (comma or
=% spare). Examples of each value-type specification are presented
e below. For all variations of & data-type control statement
' specification, see table | in section 3,1.2. when the value
specification is for a multielement Hollerith string-type

e - v ) - ° , , . B -
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parameter, each string constant must specify the same character
field lenqth (_lluxx.o cx’ .

numerical constant a—nhumerical constant of type I, RS, RD, or CS

In the first form, the current value of an unsubscripted parameter
pharie, will be assigned to user parameter pname, . 1f pname, has a sub-
script, then the value of the specified element from the pnane, array will
be assigned to the user parameter pname,. If pname, is the sugscript, it
must be of integer type and contain only one element. Otherwise, the sub-
script must be an integer constant. Pname, Must contain at least the number
of elements specified in the subscript.

In the second form, the specified algebraic operation will te performed
against each element of this parameter's value array, with the result of
each operation established in the corresponding element of parameter
pnatie, 's value array. The type of pname, (I, RS, RD, or CS) must be the
same as that of the specified numerical constant. —

When performing an algebraic operation on complex single-precision-type
(CS) numbers, each CS number is treated as a two-element single-precision
array (RS, RS). Then, addition, subtraction, multiplication, and division
of complex numbers will be calculated as follows, with A, B, C, and D each
being real single-precision numbers:

(A,B)+(C,D) = (A+C,B+D)

(A,B)-(C,D) = (A-C,B-~D)

(a,B)*(C,D) = ((AC+BD),(AD+BC))

(A,B)/(C,D) = (((AC+BD)/(C**2+D**2)), ((BC=-AD) /(C**2+D**2)))
Examples:

The following establishes rual double-precision-type parameter L
(1 element) and integer-type parameters G (1 element) and C (1 element):

PARAM L=1.5D-2, G=1234, C = 2 §

The following establishes string-constant-type user parameter KEYS
(3 elements):

LABEL1 PARAM KEYS=4HFAN 4HJET 4HPROP $
The following establishes logical parameter RESULTS (2 elements):
PARAM RESULTS=.TRUE. .FALSE. $

The following establishes integer-type parameter NUMBS (2 elements) and
real double-precision-type parameter STATS (2 elements):

PARAM NUMBS=347¢ 5962, STATS=17.67D27 =1.D+194 §

The following establishes complex single-precision-type parameter
AGROUP (2 elements):

PARAM AGROUP=(7.,177E+17) (265.17E+2 -1.75) §$
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The following establishes real double-precision-type parameter T by
using an algebraic operation based on the currént value of parameter L;
establishes integer-type parameter A with. the value of current parameter G;
and establishes real double-precision parameter B based on the current value
of parameter T (note that the add operator + is followed by spaces):

PARAM T=L*17.62D-07, A=G, B=T + 2.0D00 $

The following assigns the third element of parameter KEYS to parameter
E and the Cth element of parameter KEYS to parameter D:

PARAM E=KEYS(3) , D=KFYS(C) $

Restrictions:

The numerical constant used in a PARAM CS specified algebraic operation
must be of the same numerical type as the specifiéd user parameter (pnamez)
used in that operation,

The operators + or - must be followed by a blank.

Each value specified for a multiclement user-parameter array must be of
the same type.

Each value specified for a multielement Hollerith string parameter must
be. of .the same character length (nHxx...x).

For a subscripced parameter name, that parameter must contain at least
the number of elements specified within the parentheses. If the subscript
(value inside the parentheses) is a pardameter name, it must be of integer
type and contain only one element.

3.3.3 EVALUATE CS

Purpose: The EVALUATE CS establishes a new user parameter of one ele-
ment or changes the value of an existing user parameter element.

Format: [1abel»,‘] EVALUATE param-exp _$
where param-exp may take any of the following forms:
pname, = expression

phane P
priame, ( in 3:) exptession

iabel label name

pnaste, the name of the user parameter for which a value is to be
established or changed. The value assigned to pname, is
the result of the evaluated expression. The type assigned to
pname, is the type associated with the expression.

318
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the name of a previously established user parameter whose specified
element will be changed to the result of the evaluated expres-
sion. If pname, is the subscript, it must bé of intéger type |
and contain only one element. Otherwise, the subscript must be {

S an integer constant. Pnane, must contain at least the number

R of elements specified in the subscript. the type associateéd with

3 the expression must match the type associated with pname,.

- pnass,

N pnake the name of a.previously established single-element user pardmeter
;o of integer type
expression a sequence of constants, user parameters, subscripted user

parameters, and function references geparated by operators
and parentheses

The arithmetic operators are as follows:

+ additicn

- subtraction

* multiplication
/ division

i exponentiation

The following functions are availadble:

Number of Type of
Name Definition arguments arguments Example
ABS |x| 1 Any type | Y=ABS(X)
ANTILOG 10¥ 1 I,RS,RD" Y=ANTILOG(X)
cos cos(X) 1 Any type Y=C0S(X) with
X in deg
INT Express argument as 1 Any type Y=INT(X)
integer
LOG log,o(x) where 1 I,RS,RD Y=LOG(X)
X>0
REAL Express argument 1 Any type Y=REAL(X)
as real
SIN sin(X) 1 Any type Y=SIN(X) with
X in deg
SORT VX where X > 0 1 Any type Y=SQRT(X)
TAN sin(X) /cos(X) 1 Any type YaTAN(X) with
X in deg
3-19
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All operations must be specified explicitly., For example, to maltiply
two variables A and B, the expression A*B must be used. Thus, AB, (A)(D),
or A.B will result in a syntax error with the exception of AB which is

tredted as a padrameter name,

LT e N
SUEPE

A

¥ An expression is comprised of subexpressions. In the example
A/B =~ CHD**E

the following are subexpressions:

: (1) a/B
S (2) D**E
A (3) C* temp, (where temp, = D**E)

(4) tempy - temp, (where temp, = C*(D**E) and tempy = A/B)

vf? The seqguence in which an expression is evaluated is doverned by the
' following rules which are listed in descending precedence:

-Aif, (1) Subexpressions delimited by parentheses are evaluated, beginning
with the innermost subexpressions.

(2) Subexpressions defined by arithmetic operators are evaluated
according to the following precederce hierarchy:.

Ll exponentiation
/ * division or multiplication
+ - addition or subtraction

(3) Subexpressions containing operators of equal precedence (+ and -
or * and /) are evaluated from left to right.

(4) sSubexpressions containing the exponentiation operator (**) are
evaluated from right to left.

ﬁf In exponentiation, the following types of base and exponent are
e permitted:

éil, Base Exponent
=57

;j"«fl., Integer 0000000000000 Inteqet

o REAL cevsocscccsssssscccss Integer, real, and double precision
o Double precision .eeceeccsss Integer, real, and double precision
Complex e00000000000000080 Inteqef

o The exponentiation is evaluated from right to left. The expression A*#*B**C
' is evaluated as (A**(B**C)).
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A subexpression in a given level is evaluated at the highest type
»* 1 (CS RD RS I) of any parameter or constant in that subexpression., In expo~-
e nentiation both the base and exponent are converted to the highest type in
the subexpression with the exception of a complex base, For a complex base,
any noninteger~-type exponent is converted to an integer type. The type of
o the expression is the type associated with the last subexpression. evaluated.

Examples:

Given the following parameter values, the expression to the left of the ;
equal sign on the EVALUATE CS is evaluated and the result, 43.24, is stored '
- in the user parameter table (UPT) under parameter X:

PARAM BAD=16,3, BC=5.3, CD=.96 $
PARAM DE=.3, EF=2,0, F=3 §
EVALUATE X = (BAD - BC)*F + (CD/DE) **EF $

The following results in the parameter Z taking the value 3.5 in the
‘f.f’ . UPT H

EVALUATE 2 = SIN(30.0) + REAL(3) $

: Given the following parameter values, the following operations are per-
=5 formed. The square root of 100.0 is taken, converted to an inteqger, and
o then is added to the nedative value of Z. The result, 6,5, is stored as the

é:~ Ith, or 2nd, element of the parateter Y, The value of the expression must
=5 have the same type as Y:

s PARAM Y=10,0, 3.9, 8,2, I=2 §
o EVALUATE Y(I) = -2 + INT(SQRT(100.0)) $

Restrictions:

; The operators + and - must be followed by a blank. For a subscripted
q;: parameter, that parameter must contain at least the number of elements spec-
' ified within the parentheses.

If a multielement nonsubscripted parameter is in the expression, only
the first element is used.

Each left parenthesis must have a corresponding right parenthesis.,

The type associated with the expression must match the type associated
with the parameter to the left of the equal sign if that pdrameter is a
subscripted parameter.

i 3.3.4  UPLIST CS

vt i
o "Purpose: The UPLIST control statement will produce a printed list of

-%@ all user parameters currently defined within the ANOPP run, The list

includes each user parameter array's name, the dlpha data type, internal

ANOPP numeric data-type code, and the number and value of each element in
the array.
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Format: laHQI’UPLIST $

labei label name
Example:
The following control statement
LABEL1 UPLIST §
if executed when the user parameters established in a run were those created

by the PARAM CS examples and EVALUATE CS examples presented in the two pre-
vious sections, would produce the following listing:

USER-PARAMETER-TASLE DUMP

TYPE
NAME TYbER CODE ELEMERT VALUE
AGROUP cs 4 ( 1) »70000000000000E+01 «17700000000000E+20
( 2) +26517000000000E+05  -.17500000000000E+01
A X 1 (1 1234
B RD 3 « 1) +20000000264299999999999999999D+01
BAD RS 2 « 1) +16300000000000E+02
BC RS 2 « 1) +53000000000000E+01
C I 1 « ) 2
CD RS 2 ( ) +96000000000000E+00
D A -4 ( 1) JEer
DE RS 2 (G § +30000000000000E+00
E A -4 ( 1) PROP
EF RS 2 ( 1) +20000000000000E+01
F I 1 ( 1) 3
G 1 1 (1 1234
I I 1 ( 1 2
KEYS A -4 ( 1) FAN
( 2) JET
( 3) PROP
L RD 3 « 1) »14999999999999999999999999999D~-01
NUMBS b 1 {1 3476
( 2 $962-—- -
RESULTS L 6 ( ) T
( 2 r :
STATS RD 3 « 1) »17669999999999999999999999998D+ 29 :
( 2) =.99999999999999999999999999975+194 '
T RD 3 ( 1) +26429999999999999999999999989D-07
X RS 2 « "M »43240000000000£+02
Y RS 2 ( 1) +10000000000000E+02
( 2) +65000000000000E+01 ‘
RS « 3 +82000000000000E+01 .
i o z RS 2 ¢ 1) +35000000000000E+0 1 '
o n )
oot
S 47YPE CODE is an integer internal-system-type code. Of interest to the external ANOPP
L ugser is the TYPE CODE for type A (Holerith string), eynressed as a negative n value, where
;:¢9. n is the uniform character length of the string for el asents of the user parameter array.

Restrictions: None.
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3.4 FUNCTIONAL MODULE (FM) EXECUTION

3.4.1 Overview

A functiohal module (FM) is a group of gubprograms withih the ANOPP
system that perform a specific noise prediction or utility-type function,
The ANOPP concepts applicable to FM's are presented in section 2.2...

Section 4 of this manual contains subsections, each of which documents
a specific module available for. user execution via an EXECUTE CS. The sub-
section identifies the FM by ANOPP name, presents a purpose and functional
description, and describes each of the user parameters and run-life data
base units and members required for its execution. Also documented are the
FM characteristics relevant to run environment,

Satisfying FM user parameter requirements.- In the section 4 documen-
tation of each functional module (FM), each required user parameter is iden-
tified by its FM internally known name and is documented as to its func~-
tional usage, data type; and array size (number of elements). The user
parameter may be one of the following: a tequired input item; an optional
input item that, if not currently estahlished in the run at FM execution
time, will be established by the FM using documented “default" values; or an
output item always estahlished within the M.

Any user parameters that are required as input to dn FM must be estab-
lished in the run prior to the FM execution. Unless created by a prior
execution of another FM within the same run, the user must establish the
required parameter via.the PARAM CS or EVALUATE CS. The type and-array size
of the user parameter must match those documented for the FM requirement.

If the name under which 4 user parameter is established is the same as
the FM internal name, that parameter will be automatically accessible within
the FM during its execution., However, if the parameter is established under
a different name, the alternate name feature of the EXECUTE CS must be used.
This capability establishes the required internal FM association of the name
of an alternate user parameter candidate with the name by which the parame-
ter is known within the FM,

In the same way, the user may specify thdat a parameter output by a FM
be established under an alternate name instead of the documented FM internal
name. Once established within a FM; a user parameter is subject to the 3ame
accessing rules as one created via a PARAM CS or EVALUATE CS; in either
case, the parameter will be known by its single assigned name for the dura-
tion of the run. Section 3.4.3 gives examples of CS streams satisfying FM
user parafieter redquirements.,

Satisfying the run-life ddata-base requirements of a FM,~ Section 4
documentation identifies each run-life data base requirement of a FM. A
table member or data member is documented and known within the FM by the
combination of its resident data unit name and member name. This applies to
both FM input and FM output data base items. Section 6 of the manual docu-
ments all data items installed on the ANOPP permanent data base by using the
same naming convention as described previously. Tables in section 6 indi-
cate which permanent data base items satisfy data requirements for specific
FM's; for a primary candidate identified in the tables, the data unit name
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(member name) usually matches the name combination known within the FM, If
a data unit is currently estahlished within a run via a prior CREATE CS8,
ATTACH CS, or LOAD CS, and the names of the unit and one of -its memhers
match the name comhination documented as a data requirement within a func-
tional module to be executed, that data item is automatically accessible
from within the FM, 1If the user decides to satisfy a FM data reéquirement

using an alternate item, the alternate-name capability of the EXECUTE CS
mugst be used, *

For example, suppose a FM has a data requirement documented as
UNIT!(MEMBER1)., If the user's alternate candidate existed on the same unit,
but as RHOTAB., the EXECUTE CS alternate nam: specification would include
MEMBER1=RHOTAB. However, if the alternate candidate resided on unit JETDAT,
but had the same member name as the documiented FM requirement (MEMBER1),
then the EXECUTE CS specification would include UNIT1=JETDAT, rinally, i€
both the unit and member names of the alternate item were different from the

documented names, the alternate-name specification could include
UNIT1=JETDAT, MEMBER1=RHOTAB.

Because of this convention for identifying a run-life data item by the
combination of its resident unit and member names, and because two data
units of the same name cannot be currently known within the run at the same
time, the user must be cautious in his specification of alternate names.

3.4.2 EXECUTE CS

Purpose: The EXECUTE control statement calls a specified functional
module (FM) into execution and allows the user to identify alternate data

items to be used in satisfying specific data requirements of the functional
module.

Format:

[1label, | EXECUTR funiame 4 [refnane, ~altnae, . .. sgtefnate =altname,] $
label label name

foname the name of a functional module to be executed. A list of func-

tional modules including a brief description is given in
appendix E.

refnasie the name known within the functiohal module for a required data
unit, data member, table member, or user parameter, It is also
the name by which the data item is idéntified in the section 4
documentation of the FM's data requirements.

altnase the altname name corresponding to the FM known refname. The
altname is the name of a data unit, data member, table member,
or user parameter to be used in satisfying the requirement for
a data item known within the FM by the refname.
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Examples:
L1 EXECUTE JET UNITIsMYUNIT, B=D §

EXECUTE PROP §

Restrictionss

The fmname must be a functional module currently installed on the ANOPP

system,

User-supplied data items must be of the type and format specified for

the FM application.

3.4.3 Examples

The following examples illustrate typical control statements required
to satisfy FM data requirements. Functional documentation of the various
control statements used are found in other subsections of this manual,

Example 1: The FM JET1 is to be executed. It

réquires a logical user

parameter JSELECT, a real single-precision user parameter NSPEED with three
elements, and data unit JETUNIT on which reside members TAB1, TAB2, DMEM1,

and DMEM2, No substitute data items are to be used

; once established in the

run, all required items will be accessible by the FM,

STARTCS $

ATTACH JETUNIT/FILE29/ $ COMMENT - ESTABLISH JETUNIT IN RUN

EXECUTE JET1 $

ENDCS $

Example 2: Execute FM MACH8., Build a require
in FM documentation as UNITV (STATJ) via the CREATE

52 19.7 §

d data membet identified
¢S and UPDATE CS. Func-

tional module MACH8 creates a logical user parameter documented as RESULT.
Because the user has already created a parameter named RESULT earlier in the
run for a different purpose, an alternate name gpecification is used to
cause the FM-created user parameter to be called MBRESULT.

STARTCS $
L]
CREATE UNITY $§
UPDATE NEWU=UNIT! SOURCE=* §

-ADDR OLDM=*, NEWM=STATJ FORMAT=1 1H2I,RS,RD,L$ MNR=2 §

1757 294372 2E+01 3D~01 . FALSE. $

297 87536 375.15E-12 15.,81D19 .TRUE. $
END* $§
EXECUTE MACHS8 RESULT=MS8RESULT $

1
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3.5 RUN-LIFE DATA UNITS

Te run-life data units are those units known within an ANOPP run at
any one point in time; thia concept is documented in section 2,3,2,3, Each
run-life data unit is currently known within the system data unit directory
(DUD) via the processing of a CREATE CS, ATTACH Cs, or LOAD CS. A data unit
is removed from the run-life data base (and its entry from the DUD) via the
processing of a DETACH CS or PURGE CS. Informative reports about the data
format and contents of any or all cun-life data units or members are pro-
vided via the features of the CATALOG CS, MEMLIST CS, or TABLIST CsS. A
current run-life data unit may be assigned a read-only status, prohibiting
further output to the unit even in subsequent runs, via the ARCHIVE CS. The
system units DATA, XSUNIT, and XRUNIT (restart runs only) are also run-life
data units,

3.5.1 Assignment

The CREATE CS, ATTACH CS, and LOAD CS provide user capabilities to
establish the run assignment of a data unit(s). The DETACH CS and PURGE CS
provide the capability to terminate the run assignment of a data unit. The
LOAD CS establishes the assignment of a sequential library file and, in
addition, establishes new run-life data units using data copied from the
library file. Section 3.6 documents library-file-related run assignments.

Assignment of an existing data unit, residing on an external random-
access file, is accomplished via the ATTACH CS. That data unit must have
been either of the following: previously assigned to the rum, and then
subsequently deassigned from the run via a DETACH CS (freeing its DUD
entry); or built during an earlier ANOPP run, and residing on an external
file currently assigned to the user's job. If the data unit was created
during a previous ANOPP execution, the permanent file on which it resides
must be made available to this job via external control cards.

Provided that an existing data unit has not been previously ARCHIVE'4
(read-only status), the user may rebuild its data content (members) via
UPDATE CS capabilities. When an existing data unit, already resident on a
permanent file, is to be rebuilt, additional external control cards may be
required to expand the file.

Assignment of a new data unit to be built Auring the run is performed
via the CREATE CS. The user may optionally specify an external file name of
the random-access file, on which the new unit will reside, if he intends to
establish the file in the host computer's permanent file system (via exter-
nal control cards). Once assigned within the run, the new data unit is
available for the generation of its members via the TABLE CS and UPDATE CS.

Dropping the assignment of a run-life data unit is performed via the
DETACH CS or PURGE CS., BRoth control statements remove the specified cur-
rently assigned data unit's entry in the data unit directory (DUD), thus
ending the unit's run assignment. Following a unit deassignment via the
DETACH CS, the user may still access the data unit via a subsequent
ATTACH CS; this reassignment may occur either in the same run or in a second
ANOPP run within the user's job. However, the PURGE CS, besides terminating
the run assignment of an ANOPP data unit, also terminates the job assignment
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i of the external system data unit's residence file to the user's joh, The

‘ ™~ PURGE'd unit cannot be reaccessed in the same ANOPP run, It may not be
accessed in a subsequent ANOPP run in the same job, unless an external con-
trol card is processed that reestahlishes the external system's job assian-
ment of the data unit's file, prior to initiation af the suhsequent ANOPP
run,

-

3.5.1.1 ATTACH CS

Purpose: The ATTACH control statement establishes one or more previ-
ously created data units in an ANOPP run via entries in the gystem data unit
directory (DUD). Each data unit must have previously been created on an
external mass-storage file currently assigned to the job in the external
system.

Format: lllbelilm.‘mcﬂ‘dun‘ /efny /.. .ﬂdunn/efnn/l $
¢ label label nane
dan the name of the data unit to be established in the ANOPP run

Jefn/ the name of the external mass-storage file, currently assigned to
the user's job, on which data unit dun resides

o Examples:

APP ATTACH JETUV/FILEJ/, FANU1/FILEF/ $
ATTACH PROPU1/EFN/ $

Reatrictions:

o Each data unit name (dun) must be unique with respect to all other data
' unit names currently known in the run.

Each external file name (efn) must be unique with respect to all other
efn's currently known in the run.

Each data unit (dun) specified must have previously appeared on a
DETACH CS.

< 1f the data unit was created in a previous ANOPP job, the external file
(efn) it resides on must be currently assigned to this job via external
control cards.

3.5.1.2 CREATE CS

e Purpose: The CREATE control statement initially defines in the ANOPP

: run an empty data unit, to reside on a random-access mass-storage device,
and makes it available for subsequently generated table, data, and procedure
members,

3-27




R T T PR TR TR ORORRTT T VRET AT AT TR TSR WA e v ommw e

Formats [labelg)CREATRdun, [ fe€n, /1 L« .qduny [/efny/T] 8
1label lahel name

duni the name of the new data unit to be entered in the ayatem data unit
directory whose memhers are to be generated during the run

Jefn/ the name of the external mass-storage file, assigned to the job in
the oxternal system, on which the corresponding dun will reside,
If efn is omitted, a scratch (temporary) file will be established
by the ANOPP system.

Examples:

LABEL! CREATE UNIT1, UNIT2/EFN2/, JETUN1/JETFILE/ $
CREATE JOBFILE!, JOBFILE2 §

Restrictions:

The dun and efn cannot, respectively, be the same as any other dun and
efn that are either currently known to the ANOPP run (entered in the data
unit directory) or appear on the same CREATE CS,

Any data that currently reside on external file efn will be destroyed
during the creation of new data unit dun, even if the old data were on an
ARCHIVE'A ANOPP data unit.

Note: Reference to a unit that has not been defined by a CREATE CS during
an ANOPP run will cause the unit to be dynamically created on a scratch
file,

3.5.1.3 DETACH CS

Purpose: The DETACH control statement removes a data unit from the
run-life data base. Unless the data unit resides on a scratch (temporary)
file, it may be assiagned to the current or a future ANOPP run via an ATTACH
control statement,

Format:
tlabalﬂlnm‘ncﬂddun‘ (oo .fiﬂi\‘l $
label label name

dun name of the data unit, known to the ANOPP run, that is to be
detached

Example:

L1 DETACH PROPU1, JETU\ §
DETACH AIRPRTS $

Restriction: Each data unit named must be currently known in the ANOPP
run (via an entry in the system data unit directory).
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3.5.1,4 PURGE C8

Purpose: fThe PURGE contral statement removes a data unit from the run-
; life data base; in addition, the external file on which the unit resides
- will no longer be assigned to the user's job in the external system,

Format llubeldlwms‘dun‘[.....‘dunﬁ, $
? ﬂ. label label name

, dun name of a data unit whose current run and job assignment is to be
. terminated

E,ﬁ Example:

LABELY PURGE DU1, DU2, DU3 $
PURGE JETU1 $

Restriction: If the data unit is to be re~ATTACH'ed in the same job,
or the external file on which the dun resides is to be made permanent via
external control cards that follow the ANOPP run (in the user's job deck),
the DETACH CS should be used instead of the PURGE CS.

3.5.2 1ist Options

The user is provided the CATALOG CS, MEMLIST CS, and TABLIST Cs, each
designed to produce reports on the structure and data content of his run-
life data units and their members. 1In addition, the UPDATE CS (documented
in section 3.7.4) provides optional reports on the new members it generates,

: Producing data-unit-level reports via the capabilities of the

: CATALOG CS.- The user may produce a CATALOG report on specifically named
data units, or, optionally, on all of the data units currently known in the
run-life data base (having an entry in the data unit directory). 1f.e user
may select either the SUMMARY or the FULL report to be produced for each of
the data units indicated on the CATALOG CS. The SUMMARY CATALOG report
presents the name of the data unit, the name of its residence external file,
and the name of each of its resident members. The FULL CATALOG report pre-
sents the above summary information and, in addition, the following informa-
tion about each member: the current maximum number of records, the member
(record) format specification, the maximum record lenqth, and the date and
time of member creation.

Producing member-level reports via the capabilities of the MEMLIST CS.-
The user may produce a MEMLIST report for any member residing on a run-life
data unit, The user may select either the SUMMARY or FULL report to be
produced for each member specified on the MEMLIST CS. The SUMMARY MEMLIST
report includes, for each specified member, all of the data produced by a
FULL CATALOG report. (See the preceding usage discussion.) The FULL
MEMLIST report contains the summary information for each specified member,
plus the data values of some (specified) o' all of each member's records,
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Producing tablo-mombar lavel reports via the capabilities of the
TARLIST CS.~ The usor may produce a TABLIST report on any table momber
residing on a run-life data anit, The user may select aither the SUMMARY
or FULL report to be produced for edch table member specified on the
TABLIST CS. Tha SUMMARY TABLIST report includes for each specifiad tdble
¢ membar all of the data produced by a FULL CATALOG report. In addition, it
S produces the following information on resident data table: the number of
= independent variables, the table length in computer words, and the allowable
' interpolation procedures defined at its creation, The FULL TABLIST report
includes, in addition to the above summary data, specific information about
the variables defined for each table. For edch variable, the type codse,
numbar of table values, and the actual assigned values are listed. 1In
addition, for each independent variable, any defined extrapolation
procedures are identified,

3.5.2.1 CATALOG CS

o Purpose: The CATALOG eontrol statement produces printed summary infor-
Sy mation about named data units or, optionally, about all data units known to
the ANOPP run. In addition, an optional FULL report presents summary infor-
mation about each resident member of each specified unit,

wﬁ label label name

: LIST= optional specification allows selection of the type of cataloq
o report desired for the specified du's (data units)., If omitted,
o LIST=FULIL, is assumed.

LIST=SUMMARY: A SUMMARY CATALOG report will be produced for each ddta
unit speecified, and will include:

The data unit name
The name of the external file on which the data unit resides
The name of cach member that resides on the unit

LISTePULL (default): A FULL CATALOG report will be produced for each
data unit specified and will tnclude:

The SUMMARY report of items listed above for each member on the

data unit:
_ The maximum number of records allowed
s The curtent nuwber of records
L The member (record) format
v The maximum record length

The date and time of day the member was created

Lo du (optional) name of a data unit, currently known in the run, about

: which the user wants a CATALOG report of the selected type. If
o omitted, the selected report will be produced for all run-life
Vo data unity, except for system units XSUNIT and XRUNIT (if a

restart run), The user may specify: XSUNIT and XRUNIT, in a
checkpoint/restart run,
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R Examples:

| { The following will produce FULL repotts on all run-life data base

- units, except for system units XSUNIT and XRUNIT:

i + LABELY CATALOG $

; The following will produce a SUMMARY report on data unit DUN7: , N

CATALOG DUN7 L1ST=SUMMARY $

§°t_ fhe following will produce FULL teports on all run-life data base ufits
‘ except for system units XSUNIT and XRUNIT:

CATALOG LIST=FULL $
The following will produce FULL reports on data units NDUN1 and XSUNIT:
CATALOG LIST=FULL, DUN{, XSUNIT §
Restriction: Specified du's (data units) must be currently established
in the run-life data base. ..
3.5.2.2 MEMLIST CS
purpose: The MEMLIST cohtrol statement produces a printed report ahout
specified memtars residing on ruri-life data units. The report may option-
ally be limited to summary information (member structure and unit residence)
on each of the specified members; or the FULL report can be produced to

include the summary information plus the listing of values currently stored
in the specified members' records.

Format: llauelﬁlnu(t.ls'r‘[t.ts& ‘:ﬁ't' '}]-e-beql.....‘-e-bernl $
UMMAR d

where each specified member; combination has the form

au(an) ((rat ,rn) ] [4PORMAT=format])

latiel label name

5“:' L1ST= optional keyword allows selection of the type of MEMLIST report
- desired for tho specified members., If omitted, LIST=FULL is
e assumed,

LIST~SUMNARY: A SUMMARY report will be produced for each member .
specified and will include:

The name of the data unit on which the member resides

The name of the external file on which the member's data unit
resides

The name of the member
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R The member's:

Maximum numher of records
Current number of records
Formdat specification
Maximum record length
Date of creation

Time of creation

2 e

LIST=FULL (default): A FULL MEMLIST report will he produced for each
member specified and will include:

The SUMMARY information listed ahove
The data values of each member record specified by param (rm,rn)
below, or all member records if (rm,rn) is omitted; printed in
the format specified by keyword FORMAT= below, or in the format
under which the membér was created if FORMAT= is omittede ——mo—n

du{mn) the name of the data unit (member) to be reported on

(ra) the optional specification of the inteder sequence number (rm)
or of the record or the range of integer sequence numbers (rm,rn)
(rm,rn) of the records on the member whose values are to be listed. 1If

omitted, the values of all the member's records will be dig-
played. If LIST=SUMMARY, this parameter is ignored.

FORMAT = optional keyword parameter specifieg the member format to be
used in printing the indicated records, (See table 4 of
gection 3.7.) This field is ignored if LIST=SUMMARY.

If omitted, the indicated records will be printed in accordance with
the format specification under which the member was created via a
DATA CS, LOAD CS, TABLE CS, or UPDATE CS. !nformatted records are
always printed in octal format,

gq‘t FORMAT=0 produces an octal printout of the data content of the

specified records, regardless of the format under which the member
was created.

" FORMAT=2HCI indicates that the member has a card-image format;
§9if each card-ima.je record will be listed on a single print line,

PORMAT=specified ANOPP forwmat (See table 4 of section 3.7.) A
K valid ANOPP format spec’ ication produces a printout of records
o in that format. The specified format is assumed to be compatible
' with the records to be printed and is not validated internally.
A member (record) format is expressed as a character string
terminating with a §, as shown in the following examples:

FORMAT=12H5(1), A30,RS$ (fixed length format)
FORMAT=17HI, 2A10,*(I1,10RS)S$ (variable length format)
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) Examples:

The following will print a SUMMARY report on data members DMENL and

T T T e —

DMEN2, both resident_on data unit DUN1:

LABEL1 MEMLIST LIST=SUMMARY, DUN1(DMEN{), DUN1 (DMEN2) $

The following will print a FULL report on data member DMEN3 of data
_ unit DUN1. Each record on the member will be listed, and the data values
— e will be displayed in octal code.

MEMLIST LIST=FULL, DUN1(DMEN3) FORMAT=0 §

VA The following will print a FULL report on data member DM9 of data unit
< DU1, listing the values of member records 11 and 12 in the format under
‘ which the data member was created:

MEMLIST DU1(DM9), (11,12) $§

Restrictions:

; Specified data units and members, du(mn), must be currently assigned to
;:5 the run-life data base.

' Specified member record occurrences, (ri) or (rm,rn), must be valid for
WY the member being listed.

3.5.2.3 TABLIST CS

Purpose: The TABLIST control statement produces a printed report con-
taining summary information about une ANOPP data tables that reside on spec-
ified run-life members. In addition, a FULL TABLIST report may be selected
that includes the listing of the specified tables' assigned values., (Sec-

tion 3.7.3 documents the ANOPP table types that may be created on a table
member, )

Format: [1m1‘1rmtsfr¢[t.1sm-{m g}du‘(tu,)[.... a(ta)] $
’v

label label name

_ LIST= optional keyword allows gelection of the type of TABLIST report
K desired for the specified member resident tables. If omitted,
' LIST=SUMMARY is assumed.

:r; LiSi=SOMMARY (default): A SUMMARY report will be printed about

the ANOPP data table that resides on each specified data unit. The
SUMMARY report includes the following:

Residence data unit name
Residence external file name
; Residence table member name
Creation date
Creation time of day
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Number of independent variables
Length in words
Allowable interpolation procedures

LiSTeFULL: A FULL TABLIST report will he printed on each specified
table and will include:

The SUMMARY report information (above)
The following data on eachindependent variable defined for the
table:

The type code
The number of table values
The procedure for extrapolation beyond the last assigned value
The assigned values
and the following data on the dependent variable:

The type code
The number of table values
The dssigned values

du(tm) the run-life data unit name (table member name) on which the data
table to be reported on resides

Examgles:

The following will produce a FULL TABLIST report on data unit DUM
resident table—member DTBL1:

LABEL1 TABLIST LIST=FULL, DUN1(DTBL1) $

The following will produce a SUMMARY report on data unit DUN2 resident
table member DTBL2:

TABLIST LIST=SUMMARY DUN2(DTBL2) $
The following will produce a SUMMARY report on data unit DUN{ resident
table members TBL1 and TBL2, and on data unit DUN3 resident table member
TBL1:

TABLIST DUN1(TBL1), DUN1(TBL2), DUN3(TBL1) $

Restrictions:

The ANOPP table residing on a specified member must have been created
either via a TABLE CS or internally by a functional module.

; - Each specified-table residence data unit (table member) must currently
be assigned to the run,
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3,5.,3 Archiving (ARCHIVE CS)

e e

n a permanent ANOPP read-only status to
for the user who has built a data ;
y of a future change being made :

of subsedquent TABLE CS,

The archive (read-only) status,

1 header of the unit and cdnnot
job. N

B The ARCHIVE CS is used to assiq
- an existing data unit, It is intended
. unit and now wants to prevent any posaibilit
=" to the data content of that unit as a result
UPDATE CS, or functional modulé processing.
once established, is recorded in the intetna
be. reversed during the curreant or any future ANOPP run or

rohibits any future request to
UPDATE C8, or functional
in any subsequent ANOPP run

Purpose: The ARCHIVE control statement p
write on the named unit or units via TABLE CS,
module processing, whether in the curreant run or

or job,

Format: [1‘“1““&“@“1 [ escee Odd““n] $

label label name

dan nime of the data unit to be archived

Examgles:

S LAB ARCHIVE UN1, UN2, UN2O $
e ARCHIVE, USO §

Restrictions:

Each unit name must be unique with respect to the other unit name(s) on

the control statement,

Bach unit to be archived must be curreatly assigned in the ANOPP run.
prevents data unit content modification
or functional module processing. It
ontent of the file via
ation of a new unit on

The archive (read-only) status
via subsequent TABLE CS, UPDATE (S,
does not prevent either the modification of the ¢
subsequent external (non-ANOPP) processing or the cre
the file via CREATE CS or LOAD CS processing.

ANOPP system scratch units (a unit whose associated external file name
begins with the letters "XEFN") may not be archived.

3.6 SEQUENTIAL LIRRARY FILES

o store previously estab-
The data are unloaded onto a

owing reasons:

An ANOPP sequential library file is used t
lished run-life data units and their members.
sequentidal mass storage or tape file for the foll

(1) To create a data base backup copy

(2) To create a transferable copy of data base units

(3) To group a set of data bhase units
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The ANOPP library file is identified by its external file name. It
does not possess an ANOPP name that differs from its external file name, as
does a data unit,

In section 6 the sequential libraty files available to the usér are
identified. fThe grouping of FM required data base items onto a dingle
library reduces the number of external control cards tequired for file
assignments of a job. Cross-reference tables in séction 6 relate spécific .
FM. data base item requirements to the psrmanent data unit files and/ot
library files they reside on. The combined capabilities of th& LOAD CS,
UNLOAD CS, &nd DROP CS provide for library file creation, run assignmént and
deassignment, and stored-data retrieval.

Agsighing a _sequential library file.- Just as a data unit is known to
the run via its entry in the data unit directory, a library file is known
via its entry in the systen's library file directory. the first LOAD CS or
UNLOAD CS processed in a run that specifies the name of 4. particular seguen-
tial library file establishes the library~file-directory (LFD) entry., The
LOAD CS must identify 4s its data source a library file that was previously
created via an UNLOAD CS, either_in the cutrent run or in.an edrlier run,
The UNLOAD CS must specify as its library file a sequential external file
name not curtently known to the run. (An UNLOAD CS flay not specify a
library file that is currently known in the run via an earlier LOAD or
UNLOAD CS.)

Terminating the run and job assignment of a sequential library file.-
The DROP CS terminates the run assignment and job assignment of. specified
library files by removing their entries from the system library file direc-
tory. Once a.library file has been dropped from a—run, that physical extetr-
nal file is no longer accessible in the same run. In a multirun ANOPP job,
a dropped library file is unaccessible until its job assignment ig reestab-

lished via external control cards (processed prior to the initiation of the
subsequent ANOPP run).

Establishing run-life data units using library file resident data.- The
LOAD CS provides the capability to add new run-life data units, using as a
source of data the units and members stored on a library file. fThe data
units stored on a run-assigned library file are not run-life data units;
they are copies of previously established run-life units. The LOAD CS
allows the user to add new run-life data units (none of which may be cur-
rently established in the run). A new unit may be an exact copy (optionally
renamed) of a library stored unit, or it may be denerated by using combina-
tions of members (each optionally tenamed) that reside on any of the units

stored on the library. More than one LOAD CS may use the same library file
as its data source,

Building a4 new gsequential library file.~ The UNLOAD CS provides the
capability to build library files. The UNLOAD CS must specify the name of &
séquential external file name (sefn) that is assigned to the user's job and

3-36




SRS A A it dhih i D b i oTTmeEREETETm o ey

that is not currently known in the run via a previous LOAD or UNLOAD CS.
o The UNLOAD CS allows the user to do the following:

o (1) To copy any or all of the current run-life data units to the i
R library

? (2) To limit the library file copy of—a—run=life data unit to be a
" subset of its members

EBach member copied to the library will be stored under its run-life data
unit name (member name) combination.

The user wishing to rebuild an existing library is advised to use the
following sequefice of steps:

e (1) Perform a LOAD CS or series of LOAD CS's, by using the old library
Ty file as the source of data and utilizing LOAD CS member-
regrouping capabilities if required.

(2) perform any additional data modification required by using the
UPDATE CS capabilities (see section 3.7.4).

(3) Build the new version of the library via an UNLOAD CS specifying a
new library file name.

(4) Use external control cards either to purge the old external library

o file and retain the new one or to retain the new library as a new
S k version (cycle) of the original file,

3.,6.1 LOAD CS

Rurpose: The LOAD control statement creates new run-life data units by
using as a source of data the units and members previously stored on a
sequential library file via an UNLOAD CS (in either the current or a previ-
ous ANOPP run). The specified library file must be currently assigned to
the user's job in the external system. The LOAD CS provides for selective
loading and/or rernaming ef data units and data members stored on the sequen-

tial library file.
Format: tlaheliltomnlbefn/ldu,,.....dunl $

iﬁi where each du; has the format

nda [1/atn/1 1otul [tan; [, o cang) )
where each mny has the format

nsn=-oin
label label name
gefn the name of a sequential library file, currently assigned to the

T user's job in the external system, from which stored data unit
(member) data will be copied
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nda (optional) the name of a new data unit to be established in the
run-life ddta base, If members residing on more than one LF
stored data unit (odu) are to be copied to the same new ndu,
repeat specification of this field is requirved., If no ndu is
specified, all of the library resident units will be established
in the run-life data base on gotatch files with no chande in
names or data cofiterits.

Jefn/ (optional) the name of the external random access file, assigned to
the user's job, on which the new data unit will reside., If
omitted, a scratch (temporary) file will be used for that ndu.

If more than one LF stored ddta unit (odu) is to supply members
for the new du, the /efn/ specified for that new ndu should occur
only once on the LOAD CS. '

=odu (optional) the name of the library resident data unit whose membérs
are to be copied to the new du. 1f omitted, the library resident
data unit (odu) and the run-life data unit (ndu) will have the
gsame name,

nmn (optional) the name of the member to be created on the ndu. If no
nmn is specified, all odu membets are copied to ndu.

=pRh (optional) the name of library unit odu resident member to be-
copied to the ndu gember nmn. If omitted, the odu resident memn~
ber (omn) and the run-life member (nmn) will have the same name.

Examples:

The following examples will illustrate the various features of the
LOAD CS. Each example will use a previously created sequential library file
named OLDLF, assumed to be currently assigned to the user's job in the
external system. The OLDLF was created by an UNLOAD CS that stored copies
of data units UNIT1, UNIT2, UNIT3, and UNITM; each stored data unit contains
members MEM1, MEM2, MEM3, and MEM4 .

Example 1: The following would result in all four OLDLF stored units
being established as run~life data units under their stored names with no
change in their member content. All of the new units would be created on
scratch (temporary) external files since no efn's were spdcified.

LABELA LOAD/OLDLF/ $
Example 2: e following would result in new ruh-life data unit UNIT3
being established on externdl file FILEB, The UNIT3 would contain MEM1,
MEM2, MEM3, and MEM4.
LOAD/O: "LF/UNIT3/FILEB/ $
Example 33 The following would result in new run-life data unit JETU
being established on external file FILEC, Unit JETU would contain members
(MEM? (a copy of library stored member UNIT4 (MEM1)) and member ALTTBL (a
renamed copy of library stored member UNIT4 (MEM2) ).

LOAD/OLDLF/JETU/FILEC/=UNIT4 (MEM1, ALTTBL=MEM2) $

3-38




Example 4 The following would result in the establishment of new run-
life data uriits JU and PU. Unit JU would reside on external file JFILE and
would be a renamed copy of OLDLF stored unit UNITi. Unit PU would reside on

. external file PFILE and contain six members. The PU members MEM! through

MEM4 would be mxact copies of OLDLF stored unit UNIT2's four members, The
PU members MEMS ahd MEM6 would, respectively, be renamed copies of members
MEM! and MEM2 of OLDLF stored unit UNIT3. Note that /PFILE/, the external
file name for new unit PU, is specified only once.

LOAD/QLDLF/JU/JFILE/=UNIT
PU/PFILE/=UNIT2
PU=sUNIT3 (MEMS=MEMi, MEM6=MEM2) $

Restrictions:

Each specified new run-life data unit (ndu) and resident external file
name /efn/ must be curtently unknown to the run.

Each specified /efn/ and the external library file (/sefn/) must be
assigned to the user's job in the external system. Any data currently
residing on file efn will be destroyed during the creation of run-life
unit ndu,

Each specified library file must have been previously created via an
UNLOAD CS, eithet in the currefit or a prior ANOPP run,

Each new member must possess a name unique as to the names of all other
metibers created on the new unit.

No member residing on the library file may be the data source for more
than one new run-life member created by a single LOAD CS. (See example 4,)
Following the specification of JU/JFILE/=UNIT1, no subsequent data source

specified on that LOAD CS, for any new data unit, could be a member of OLDLF
stored unit UNIT1.

3.6.2 UNLOAD CS

Purpose: The UNLOAD control statement estahlishes a new ANOPP library
file on a sequential external tape or mass-storaqe file, Copies of current
run-life data units, optionally consisting of all or some (specified) of
their resident members, are unloaded onto the library file. Onhce estabh-
lished; the library file is available as a data source for subsequent
LOAD CS applicatiofns within the current or a future ANOPP run.

Format: llahél‘]UWISGfﬁ/ [dﬂ‘ poées odﬁhl $
where each dui has the format
du(-n‘ XX X] .ﬂ‘ﬂ)

label label name
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/nefn/  the name of the sequential external tape or mass~g torage file,
assigned to the user's job in the external system, onte which
the run-life unit (member) data are to be copiad. The sefn
must not be currently known in the run via a previous
UNLOAD CS of LOAD CsS,

du the nanc of a current run-1ife data unit whose member data are
to be copied (unloaded) onto the sefn, If no du is specified,
all run-life data base units (except system units DATA, XSUNIT,
and XRUMIT) will be copied to. the library file,

nn the name of 2 specified du resident member that is to be copied
to the library. If one or more mn's are specified, only those
named members are copied from that du. If no mn list is

specified for a du, all of that unit's members are copied to the
library.

Examples:

All data units currently known to the ANOPP run, except for system data
units XSUNIT, DATA, and XRUNIT, will be unloaded onto the following sequen~-
tial library file TAPE!:

LABEL1 UNLOAD/TAPE1/ $

All run-life data units UNITH and NIT3 will bhe unloaded as follows;
UNIT2 will be unloaded bhut will contain only members MEM3 aud MEMS;

UNLOAD/BACKUP/UNIT1, UNIT2(MEM3, MEM5),UNIT3 $

Restrictions:

No duplication of a combination of data unit and data member i3 allowed
on the UNLOAD CS., If a data unit appears more than once on the same
UNLOAD CS, each occurrence must specify a unique (for that du) member list,

Once a library file has been established in a run via either a LOAD CS

or UNLOAD CS; a subsequent UNLOAD CS may not address the same file in the
same funh unless it has been removed from the system by using the DROP cs,

3.6.3 DROP Cs

Purpose: The DROP control statement terminates the ANOP® run assign-
merit and the job assighment of the external system of a sequential library
file. The dropped librdry file will be unaccessible for the rest of the run
and unaccessible for the rest of the user'’'s job unless its Job assignment is
reestablished via subsequently processed external control cards.

Format: llabelalbﬁop /sefn/l, ....,/sefn/] §
label label name

sefn the external file name of a run-life sequential library file
whose run and job assignments are to be dropped
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b, Examples;

END DROP /TAPEl/,/DISK1/,/JETSET/ $
DROP /MASTERF/ §

y Restrictions: :

When a tape resident library file is dropped, the tape is physically
unloaded by the external system,

When.a mass~-storage resident library file is dropped, that file is no
longer assigned to the user's job in the external system.

A new library file (created via an UNLOAD CS) must not be dropped if
the user intends to reference that file in the external system via subse-
quently processed- external control cards,

Once a specific library file (sefn) has been dropped in a-user's job,

‘ the same sefn specification may appear on a subsequent UNLOAD CS. However,
unless the job assignment of the dropped file was reestablished via external
control cards, the subsequent UNLOAD CS will not address the same physical
file that was dropped.

3.7 MEMBER GENERATION

New members are generated (established on run-life data units) via the
. capabilities of the DATA CS, TABLE CS, UPDATE CS, and LOAD CS. The LOAD CS
P generates new run-life members and units by copying data stored on an ANOPP
- sequential library file. A library file is created via the UNLOAD CS and
contains conplete and/or partial copies of previous run-life data units.
Section 3.6 documents the member generation capabilities of the LOAD CS.
The DATA, TABLE, and UPDATE control statements allow the user the capability
to define the individual records to reside on new members. All three CS's :
either require or allow the user to input card-image data directly from
within his primary control statement stream. This card~image data are ‘
either a set of data records to reside on a new member or a set of CS subor-
dinate directives that define new units, members, or records being gener-
ated. When the set of card images is included in the primary stream, it
follows immediately behind the control statement requiring it. 1In this
case, the card-image set is terminated in the CS stream by a special END*
Input Terminator card.

The DATA CS creates a new member, or recreates an existing member, that
resides on the system work unit DATA. The member will be comprised of card-
image format records that were read directly from the user's primary control
statement stream. o

The TABLE CS creates a new table member which is defined by a set of
subordinate card-image directives. The directives may either be read from
the user's primary input stream or from a run-life member containing the
card-image directives, The table member may be created on system unit DATA
or any user-established run-life data unit,
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The UPDATE C8 is a primary taol provided for the generation of new run-
life members on a specified data unit., The specified unit must be either a
new run-life unit (established via a CHEATE C8) or an existing run-life unit
(eatablished via an ATTACH or LOAD C8) that will be wiped clean (zero resi-
dent membiers) at the initiation of the NPDATE 08 pracesasing phase., The new
members may be aasigned ahy ANOPP format specification, They may coensist of
records either read from any other run-life member or from within the user's
primary input stream, .

Generation of a procedure member.- A procedure member consists of a. set
of card-inage records that are valid ANOPP user control statements. A pro-
cedure member becomes a secondary CS stream when brought into execution via
a CALL CS. The UPDATE CS or DATA CS provide the capability to generate
card-image formatted records. In addition, UPDATE allows for the record-
level modification (card-image deletion and insertion) of an existing proce-
dure member input stream during the generation of a new procedure- member,

Generation of table members.- A data table is a specially formatted
single record member generated by a TABLE CS., It contains the independent
and dependent table values for table lookup and/or interpolation required by
a functional module.

Generation of data members.- Data members are members other than proce-
dure or table members. The member may be unformatted or of a card-image
format, fixed-length format, or variable-length format. The UPDATE CS
allows the user to generdte a datd member of any valid format type. The
DATA CS allows for the generation of a card-image data member.

Member format.- The structure of all records on a member is defined by
the member format specification. Table 4 presents the specification rules
for the various types of member formats.
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TABLE 4+~—SEMBER=FORMATSPECIFICATION RULISR

Format type

7?orm¢t-cypé specification rules

Examplan

Unformatted

An unformatted member vequires the integer 0 (zero),

FONMAT=0

Card image

A card-image formatted member requires the Hullerith
character string 2HCI,

FORMAT=2HCI

: Fixed-
o length
o format

A member containing formatted fixed-length records
requires a Hollerith string, the last character of
which is a 8§, Tho basic specification form is

nHet(.. .,etls

where et is an ANOPP alpha data-type specification
of I, RS, RD, C8, L, or An that indicates a data ele-
ment type occurring within each of the member's
racords, (See table 1 in section 3.1.2,)

when two or more elements of the same type or two or
more series of elements of the same types occur within
the format of a record, thry may be shown by using a
group specification of net or n(et,...,et). Integer n
indicates the number of times the element type or
series of element types repeat. Every second example
showh to the right is a respecification of the same
format as the example preceding it,_but utilizing
group specifications.

FORMAT=11HI,CS,R8,RES$
FORMAT=9HI,CS, 2RSS
FORMAT™=15HA9, A9, A9, C8, CS$
FORMATBHIAS, 2C8§
FORMAT=14HA9,L,X,A9,L, I$
FORMATw10H2(A9,L,1)$

variable-
length
format

Variable-length records always contain a trailing
portion of one or more elements which may occur from
gero to an undefined number of times. If specified,
each variable-length record will contain a leading
portion of one or more elements. The * is used as
a special character within variable-length format
specifications to indicate the beginning of the
variahle portion of its records., The basic specifi-
cation form is

nHlet..s 'et] .(etl . ocet] )$

The element-type specification rules, presented
above for fixed-length records, also apply within the
fixed and vatiable portions of variable-lenyth format
specifications. The parentheses are required if more
than one element exists in the variable portion,

NOTE: For each ococurrence of the variable portion in
any variable léngth record, each element specified as
part of that portion must exist.

FORMAT=4H*RSS

FOPMAT=6H® (RD) $
FORMAT=8H* (RS,I)$
FONMAT=12H* (2AB,10RS)$
FORMAT=13H*(2(L, 10RS))$
FORMAT=11HAB, * (25RS)$
FORMAT=12HL,I,*(10C8)$
FORMAT=15HA?7,*(1,CS8,5RS)$
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7; 3,7.1 END* Input Terminator

W Purpoge: The END* input terminator card indicates the and of a primary
v input stream card-image set required by the previous DATA, UPDATE, or TABLE

control statement,

Format: END* §

“

Examples:
See DATA CS, UPDATE CS, and TABLE CS for specific usage examples,

Restrictions:

The END* CS is valid in the primary input stream only.

A label fi21d is illegal on the END* eard,

Purpose: The DATA control statement creates or recreates a card-image

=% (c1) formatted member on system work unit DATA. The created member may be a
B new version of a membet created via a previous DATA CS in the same run.. The
g, records of the member will be the card images that immediately follow the
5 DATA CS in the user's primary input stream., This input card-image set is
;z terminated by the first END* card encounteted following the DATA CS.
i Format: tlabéldlbnmmabﬂ=mn $
\yi label label name
e, DM=tiin name of the card-image member to be created on system data unit
v DATA

Examples:

LABELA DATA DM=FM1DATA $

: 1 2 3 4 5 .TRUE,
— 1.5 2.5 3.4 4.5 5.5 LTRUE.
END* §

cn DATA DM=PROCMEM $
LOAD/ANOPDAT/COANJET, JRS $
EXECUTE FMNEWJ UNIT1=COANJET UNIT2=JRS $
DETACH COANJET JRS $

END* $

Regtrictions:

The DATA CS is legal only in the user's primary input stream.

The terminating END* card will not be a card image on the created
menber .,
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3.7.3 TABLE CS

Purpose: The TABLE control statement builds a user-specified ANOPP
data table on a run-1ife table member, The data table is structured in
accordance with a set of user-supplied table-description card images, The
card-image set may reside immediately following the TABLE CS in the user's
primary input stream or on a user-speécified card-image run-lile member.
Description cards required for the definition of ANOPP data table types are
documented below,

Format: (laheldl'rmsddu(m)dtypedswncna{éun(m)} $
label label name

du(tnm) the data unit name (table member name) on which the data table is

to reside, The du may be any user-established run-life unit or
system unit DATA.

type . the integer ANOPP table type of the data table being built,
Current valid table types are documented below ...

SOURCE= specifies where the table-description card-image set, required
to define the ANOPP table-type specified, resides.._Table-—
description card sets are documented below.

SOURCE=* indicates that the card-image set follows immediately
behind the TABLE CS in the user's primary input stream. The set
must be terminated by an END* input terminator card.

SOURCE=dun(mn) indicates run-life data unit name (member name) on
which the card-image table-description set resides.

Examples:

A type-1 data table will be built on unit FMIUNIT resident table member
FANTAB. The table-description set will be read from card-image member
FANTDCS residing on system unit DATA as-follows:

LABELA TABLE FMIUNIT(FANTAB), 1, SOURCE=DATA(FANTDCS) $

The same table creation results as for example 1 in section 3.6.1, but
here the table-description set is read from the user's primary input stream
and is terminated by an END* card d4s follows:

TABLE FMIUNIT(FANTAR) 1 SOURCE=* $
IN’IE LA N )
INDI= 400 } table-type=-1 description card set
DEP= ,.400

END* §

Restriction: A TABLE CS having a specification of SOURCE=* is valid

only in the user's primary input stream; specitications of SOURCE=dun(mn)
are valid in any CS stream.
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ANOPP data table type-1 description cards: The concepts and definition
of an ANOPP type-1 table are presented in section 2.3:1.2.2, The table
type-1 description cards are of the following format:

INT= ipc, ipe, ipc
IND = ifc,nv,exu,exl.ivall......ivalnv
DEP= dfc,dv&l, ,dvalzo XXX

which are defined as follows:

INT card contains the integer codes for the interpolation procediure
that will be permitted oh this table

ipe integer code:
0 no interpolation.
1 linear interpolation
2 cubic-spline interpolation

INDn card contains the description of and the table values for the nth
independent variable where n < 4

ife (format code) the alpha data-type code of the nth
independent variable
0 ordered position from 1 to nv; independent
variable vdalues not entered
I integer
RS redl single precision
RD real doublé precision

nv numbet of values for the nth independent variable

exu integer code for the extrapolation procedure to be
used (during interpolation) if a specified value for
this independent variable falls beyond the last
table value (ivaln ) for the independent variable
0 no extrapolation allowed
1 use the independent-variable table value closest
to the specified value
2 extrapolation is linear when using the last two
table values for the independent variable

exl integer code for the extrapolation procedure to be
used (during interpolation) if a specified value for
this independent variable falls before the first
table value (ival;) for the independent variable
0 no extrapolation allowed
1 use the table value of the independent variable
closest to the specified value
2 extrapolatinon is linear when using the first two
table values for the independent variable
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ival nv table values for the nth independent variable in
ascending or descending order. values are separated
by blank or comfa and mdy extend over several card.
images. If ifc=0, values are not included, See
tabls 1 in section 3.1.2 for nuleric-value specifi-
cation @xamplés.

NOTE: If only a sindle value is given for the indepénderit variable (nv=1)
and either exu or exl equals 2, the system will print an informative diag-
nostic and build the table with the extrapolation param (exu or exl) set
to 1.-

DEP card contains the description and table values for the dependent
vatiable and must follow the IND, cards

dfc (format code) alpha data type of the dependent
variable
1 integer
RS real single precision
RD real double precision
CS complex single precision

dval the table value for the dependent variable, geparated
by commas or blanks, ahd extending over several card
images as required. The order of dependent vari-
ables is such that the first independent variable
varies first, the second variable varies second, the.
third variable varies third, and the fourth vari-
able varies last., See table 1 in section 3.1.2
for numeric-value specification exanples.

END* card required if SOURCE=*,

Examples of TABLE CS type-1 table descriptjons:

LAB TABLE UNI(DMS),1,SOURCE=* $
INT=0,1

IND2=I,2,0,1,5,10
IND1=RS,3,0,1,1+5,2.0,4.5-
DEP=1,3,5,7,8,9,10

END* §

TABLE UNI(DMT) 1 SOURCE=* $

INT=0 1

INDi=X 2 11 23

IND2=RS 2 2 2 3.4 7.8

IND3=RD 2 2 2 4DO 3DO

IND4=RS 2 2 2 3. 2.

DEP=CS (12.,12.) (13.,13.) (13.,13.) (14,,14,) (114,11.)
(120,120) (120912.) (‘310130) (11.'110) (12..120)
(12.,12.) (13.,13,) (10.,10.) (11.,114) (11,010 (12,,120)

END* §

NOTE: Currently, the only valid data-table type recognized by ANOPP is
type 1.
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3,7.4 'Te UPDATE Processing FPhase

3.7.4.1 Overview

The processing of an UPDATE CS in the userfs input stream initiates the
update processing phase., During this phase, the system will generate all
new members onto a specified run-life data unit. puring the update phase,
and in accorddnce with a user's set of update directives, the system will
denerate the. new unit members by:

(1) Copying the contents of specified existing run-life members

(2) Copying new-menber data records directly from the primary input
stream

(3) Building new members by combining records copied from an existing
run-life member and from the user's update directive set

The UPDATE CS that initiates the update processing phase specifies:

The new unit to receive the denerated members

the source where the card-image update-directive set resides
The processing mode (create or revise) for this update phase
The content of the update processing report

The new unit to be built during the  update phase should have been previously
established in the run via a CREATE; ATTACH, or LOAD CS. At the start of
the update phase; any resident members on the user-specified new unit are
destroyed. The update-directive set is a set of card images that either
resides on a user-specified run-life member or that immediately follows the
UPDATE CS in the user's primary input stream (an END* input terminator card
establishing the end of the directive set). The update directives allow the
user to define the new members to reside on the unit being built and to
specify the source of each new member. The update processing mode is deter-
mined by the user's inclusion or omission of a primary old data unit speci-
fication on his UPDATE CS.

The update create mode is in effect if a primary old unit i8 not speci-
fied on the user's UPDATE CS. Under this mode, the -ADDR nember-level
directive may be used to generate new members copied from specified run-life
units or from within the input stream. The -CHANGE member-level directive,
and its subordinate record-level directives, may be used to mix existing and
new records onto a new member., In create mode the user must always specify
on each member-level directive the run-life unit residence of any data-
source member. Each new member must be generated by a single member-level
directive application,

The update revise mode is in effect if the user specifies a primary old
unit on his UPDATE CS. A specified primary old unit should be the primary
source of run-life member and record data for the new unit being huilt.
Typically; this is an existing unit, the content of which is being revised
or updated., UPDATE CS applications never result in a change of data occur-
ring on the old source unit or member, Under the revise mode, the user has
access to all the directive capabilities available under the create mode,
including the use of any run-life member as a record source. In addition,
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. he has access to two additional member-level directives, the -COPY and -OMIT
s ¢: directives. The -COPY directive allows for copying (unchanged) specified !
' members from the primary old data unit, The ~OMIT directive allows for j
specific identification of primary old data-unit resident members that are :
not to be copied to the new unit. The -COPY and -OMIT directives, used in
conjunction with the optionhal UPDATE CS keyword ALL, allow the user to copy
by default all the primary old unit membérs rot specifically omitted,
copied, replaced, or changed by a meiber~leével directive., Revise-mode pro- '
cessing also allows the user to default on his data-source uniit specifica-.
tion on most update directives, in which case the primary old unit is ‘
assumed, |

Ly
S
.

A printed update processing report is produced by the system to ;
describe the data unit, member, and record generation that occurred during P
the processing phase just completed. The report will contain as a minimum I
the header section described below. The optional LIST= parameter of the
UPDATE CS allows.the user to select additional-sectional content to appear
in the report., He may specify any combination of the four alpha characters,
each of which requests a different titled update report section to he
printed. The report sections, the L1ST= value specification that selects
them, and their informatioh content are given as follows:

Header section: -
Printed following the completion of each update processing phase
Contdins:

The update mode (create or revise) in effect during the pro-

’ cessing phase
’ ! The name of the new data unit generated

o If- revise mode, the name of the primary old unit used

o The source from which the update directive set was read, either
: the user's primary input stream or a run-life data unit name
(member name)

The user specified UPDATE CS LIST= selections

Nﬁf Directive echo section:
- Included in report if LIST= selection contains letter E
' Prints each card image in the user's update directive set

_— Summary section:
. Included in report if LIST= selection contains letter S
Contains:
The total numbet of members generated on the new data unit
> For each new member generated:
& The name of the member
T The number of records on the member
o The format specification of the member (records)
C e The maximum record length (number of computer storage words)
3 The type of the update member-level directive (-COPY, -ADDR, .
ot -CHANGE), or the UPDATE CS keyword ALL that controlled
the generatioh of the member
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ADDR member section:
Included in report if LIST= selectionh contains letter A
Contains, for each member generated by & user's -ADDR meftbér-level
directive:
The namMe of the member
The format specificdtion of the mémber (records)
A list containing the stored data in each-of ths member's
records, presented in either: 1
Card-image (10A8) form if membér is type Ct (card image) |
Octal code, five internal computer words per line, if member :
is type UNFORMATTED or FORMATTED %

CHANGE member section:
Included in report if LIST= selection contains letter C
Contains,; for each menmber generated by a user's -CHANGE member-
level directive (and its subordinate record-level directives),
the same information as presented on ADDR member-section reported
members

The typical ANOPP user will build data units via the UPDATE CS specify-
ing either an existing run-life member or a set of input stream records as
the only source of data for each new member generated. Since the -ADDR
member-level directive will be their primary tool, these users may wish to
skip the documentation of the other directives. The large ANOPP application
user requires the capability to perform record-leével member modification and
dgeneration, He will use the -COPY, -OMIT, and -CHANGE member-level direc-
tives and the subordinate -INSERT, -DELETE, and =-QUIT record-level
directives,

3.7.4.2 UPDATE CS

Purpose: The UPDATE control statement initiates the ANOPP update pro-

-cessing phase, during which new resident members are generated onto a user-

specified run-life data unit, The UPDATE CS requires a set of subordinate
update directives, read either from within the user's primary input stream
or from a specified card-image run-life member. The update directives allow
the user to copy specific old members from run-life units onto the new unit;
to add new members consisting of records read from within the user's update
directive set; and to build new members by using selective copying, inser-
tion, and omission of records residing on an o0ld run-life member and/ot new
user input records. At the initiation of the update processing phase, the
specified run-life unit being built (or rebuilt) is wiped clean.,

Fotmat:
[1abel,4] UPDATE, [OLOU=pdu gINEWU=ndu 4 (ALL 11 SOURCE= {d(mn}) gIL1Stwx, . 2] §
label label name
OLDU=pdu (optional) keyword specifies the name of a run-life data unit (pdu)

as the primary source of member and record data for the new mem=
ber ndu being generated

3-50




i

=’
oV
'
i

1f specified, the update revise mode will be in effect: the -COPY
and ~OMIT update member-level diractives may be used; the UPDATE
cs keyword parameter ALL may be specified; and record-gource
data unit specifications on certain directives mady be defaulted

to primary unit pdu.

1f omitted, the update create mode will be in affect: the -COPY
and ~OMIT directives may not be used, and the UPDATE CS keyword

paraméter ALL is ignored by the system.

NEWd=ndu required keyword parameter speécifies the name (ndu) of the run-
1ife data unit onto which new members are to be generated., Any

members resident on the unit will be destroyed at initiation of
the update processing phase.

ALL (optional) keyword is meaningful only in update revise mode
processing.

1f specified under this mode, the final-member generation gtep
performed in the processing phase will be a copy to the new
uhit of every membe: resident on the specified primary old

data unit (OLDU=pdu), except for:

the data-source member via the

A member that was specified as
-ADDR or -CHANGE directive

OLDM= keyword parameter on a

A member that was specified on a -COPY or -~OMIT directive

A member whose name matches the name of a new member generated
on the new unit via a -ADDR or -CHANGE directive

SOURCE= this keyword specification ijdentifies where the card-image update
directive set resides

an UPDATE CS occurring in the user's
primary input stream. It indicates that the directive-set card
images follow immediately behind the UPDATE CS. Directive~set
termination is jndicated by the occurrence of an END* input

terminator card. (See gection 3.7.1.)

SOURCE=* is legal only on

SOURCE=dun(dsn) is a legal specification on any UPDATE CS. It
indicates that the update directive set resides on run-life unit

dun (card-imade member dmn).

LISTte o oX (optional) value assigned must be a 1ist from one to four
alpha characters. Each valid character in the specified
1ist results in a specific update report sectiof being

printed. The information content of each section is docu~
mented in section 3,7.4.1, 1If LIST= is omitted, the
update report will contain only the header section. The
valid list characters and the report sections they

qenerate are:?

E Directive echo gection
§ Summary section
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C CHANGE member section
A ADDR member section

Examples:

p fthe following run-life unit U1 will contain the new members generated

g in accordance with the update directive set. Since no primary data-source
T unit was specified (OLDU=), only create mode vdlid directives may be used, .
An update processing report will be printed which contains all sections |
except for the directive echo section.

LABL_UPDATE NEWU=U1, SOURCE=*, LIST=SCA $

"‘ADDRoocoooool
«CHANGE« ¢ o0 0 o .} member~level directives
Primary input stream

'I;" "INSERT. L)
59{' -DELETE..‘} record-level directives update directive set

_—" ’ -QUITO (XXX}
= END* $

The following run-life unit NEWFAN will contain the new members géner-
ated in accordance with the card-imade directive set residing on unit
U7(member MEM9). The update revise mode is in effect with run-life unit

X FANU1 identified as the primary data-source unit; all update directives may
s be used. fMHe ALL keyword specification will result in all uhit FANU1 mem-
" bers that were not specified on any member-level directive being copied to
— unit NEWFAN. fThe omission of the LIST= keyword will result in an update
' report consisting only of the header section,

UPDATE OLDU=FANU!1 NEWU=NEWFAN ALL SOURCE=U7(MEM9) $

- NOTE: Examples illustrating the use of the UPDATE CS and specific member-
— level and record-level directives are presented in section 3.7.4.5.

=] 3.7.4.3 Member-Level Directives
The general format of update member-level directives is
— ire& \ £ diecoe
) dir ctivenanea iel 4 fieldd $
J{ The valid directivenames are as follows:
L -COPY (valid in update revise mode only)
ff -OMIT (valid in update revise mode only)
e -ADDR (valid in all update processing modes)
=4y -CHANGE (valid in all update processing modes)
) The fields are as specified in the following subsections that docu-
= ment the individual directives. Field separation, continuation, and value

- specification rules are as documented for ANOPP control statements in
Ko séction 3.1.2. Labels are illegal on member-level directives.

e 3-52




S 3.7.4.3.1 _~COPY directive

L Purpose: The ~-COPY update member-level directive will generate one or
e more user-specified new unit members. Each new member is an exact copy of
v the member of the same name residing on the primary old unit (identified by
L the UBDATE CS keyword OLDU=),

Format: -COPY‘IM[ see ofnj $

an the name of the member to be generated on the new unit that will be
an exact copy of the primary old-unit (OLDU=) resident member of
the same name

Exarplés:

-COPY LJETO23, LJET127, LJET219 §
~COPY LJET019 §

NOTE: Examples of UPDATE CS applications utilizing -COPY directives in
addition to other member-level directives are presented in section 3.7.4.5.

Restrictions:

Label fields are not valid on member-level directives.
fhe -COPY directive is valid in update revise mode processing only.
Each specified new member name (in) must be unique as to all other

{T members denerated on the new unit via any member-level directive in the same
L update directive set.

3,7.4.3.2 =OMIT directive

Purpose: The -OMIT member-level directive is valid only during update
revise mode processing initiated by an UPDATE CS on which the keyword “ALL"

= was specified. (See section 3.7.4.2.) The -OMIT directive is used to spec-
- ify the names of one or more primary old-unit (UPDATE CS parameter OLDU=)

;} resident members that are not to be copied to the new unit during the final
- revise mode processing step.

Format: -O!I'Pﬂlth | (P oﬁ-nnl $

fiv un the name of a member residing on the UPDATE CS specified primary
s old unit (OLDU=) that is to be omitted from the new unit (NEWU=)
- during update revise mode "ALL" processing

Examples:

Lo -OMIT LJETO24, LJET126, LJET220 $
~OMIT LJET020 $

Restrictions:

T 1abel fields are not valid on member-level directives.
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The ~OMIT directive is valid only in a revise mode procesasing phase
initiated by an UPDATE CS on which the keyword "ALL" was specified,

1f the same OLDU resident mémber is specified on both a -COPY directive

and ~OMIT directive in the same set, the spacified member will be copied to
the hew unit,

3,7.4,3.3 ~ADDR directive

Putrpose: The -ADDR update member-level diractive allows the user to
define and generate a member on the new unit being built under-any update
processing mode. The record content of the new member may be copied from
any specified run-life member (format 1 below) or read from the card images
that follow the -ADDR in the usexr's primary input stream (format 2 below).

when the record data are read from primary input stream card images,
the user may optionally define the format specifieation and maximum number
of records for the new member.

Format 1: (valid within a primary or secondary input stream)

-mna,or.m=(d§?:nb [ ABoenan] §

OLDM:== required keyword specification of the run-life member whose records
are to be copied to the new unit member being generated.. Also,
the name of the new member if optional keyword NEWM= is omitted

OLiM=pln is a valid specification only in update revise mode pro-
cessing. The specified pmn must be the name of the member resid-
ing on the primary old unit identified by UPDATE CS keyword
oLDU=,

OoLM=du(mn) is a specification of the run-life data unit name
(member name) whose records are to be copied to the new member.
(This is valid in any update processing mode.)

NEWM=ngtin (optional) specifies the name of the new member nmn being genherated
on the new unit. If omitted, nmn equals the name of the copied
member, regardless of its unit residence.

Format 1 examples:

The following revise mode must be in effect since the run-life resi-
dence of o0ld member JETMEM! is assumed to be the primary old unit specified
by UPDATE CS keyword OLDU=, The new member will be named JETD08 and will be
an exact copy of member JETMEM1,

~-ADDR OLDM=JETMEMi, NEWM=JET008 $

The following specification is valid in any update processing mode.
The record content of member MEM8, resident on run-life unit UNIT?7, will be
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caopied to the new unit member being generated, The new member will also be
namaed MEM8,

~ADDR OLDM=UNIT7(MEMB) §

Farmat 1 restrictions:

The name of the new member, whether specified or assumed, must be
unique on the new unit,

Label .fields. are illegal on member-lavel directives,
Format 2: ({(valid withiu a user's primary input stream only)
=ADDR om-tism-nnl‘rom'r-tomtl [gMNken] $

OLDM=% this specification indicates that the record data for new member mn
is to be read from the card imades immediately following the
-ADDR in the user's update directive set; the record data set is
terminated by the next member-level directive read or by the END*
card that terminates the update directive set in the user's
primary input stream. The record card-image data must correspond
to the FORMAT specification supplied or assumed for the new mem-
ber, as documented below.

NEWM=an required specification of the name (mn) of the new member being
generated. The name cannot be a duplicate of the names of the
other members generated on the new unit.

FORMAT= (optional) keyword specification of the format type of new mem-
ber mn. Valid format specifications are as documented in
table 4 in section 3.7. If omitted, FORMAT=2HCI.

FPORMA'T=0 indicates that the records are of undefined format and
variable length (unformatted). Each data field on the card
images will be interpreted as an ANOPP data type. (See table 1
in section 3.1.2.) The internally converted data will be written
to the unformatted records. The occurrence of a $ on a card
image terminates and is not part of the data record being built;
the data for the next record are assumed to begin on the
following card image,

FORMAT=2HCI (default) indicates that a card-image member is to be
generated. Each image following the ~-ADDR, up to but not includ-
ing the next member-level directive or END* card, will be a
record on the new member.

FORMAT=nflc ) eeesCp ¢ $§ indicates a fixed or variable-length format
specification for the new member. As documented in table 4 in
gsection 3.7, the FORMATTED member will contain records whose ele-
ments are of the data types shown in the specification. The
input data card images must contain value expressions that corre~
spond in type and sequence with the specified format. The occur=
rence of a § terminates and is not part of the data record heing
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generated. The next input record'as data are assumed ta hegin on
the next input card image,

MNR=n {optional) integer speaification of the maximum number of records
that new member mn may contain, If omitted, the aystem dafault
of MNR=10000 is used for the new member,

Format 2 examples:

New unit memher JETM8 will be generated. 1Its format will he defaulte
type card image (CI). It will contain three records, each consisting of one
of the subsequent card images., Memher JETM8, which may contain a maximum of
10 records, is given as follows:

~ADDR OLDM=* NEWM=JETM8 MNR=10 $
RECORD 1 WILL BE THIS CARD-IMAGE

RBCORD 2 n " L[] L] ]

RECORD 3 [} " " " "

(Next update member-level directive or the END* input terminator
card)

Member M4 is created as a new unit unformatted member containing
three records and having a default maximum number of record value of 10000.
The individual records generated will each possess the record length (in
internal computer storage words) required to store the converted data values
supplied for it., Those values will be:

For record 1 - one type RS (real single) value

For record 2 - two type RD (real double precision) values, one type
L (logical), one type A3 value (Hollerith string of
three characters)

For record 3 - three type I (integer) values

Member M4 is given as follows:

~ADDR OLDM=*, NEWM=M4, FORMAT=0 $

+693 § COMMENTS ANYONE?

+70D+01 .898D+20 +TRUE. 3HABC $

10 20 30 §

(Next member-level directive or the END* input terminator card)

The following member M5 will be a formatted fixed-length member con-

taining two records and a value of default of 10000 for a maximum number of
records:

-ADDR OLDM=¥, NEWM=MS5, FORMAT=17HI, 2RS,A9,RD,CS,L$ $
1 977.8 =.696E~-110 9HPROP-STAT 1075.5D+01 ( .696E+29
(Next member-level directive or the END* input terminator card)

NOTE: Examples of UPDATE CS applications utilizing -ADDR directives in
addition to other member-level directives are presented subsequently in
Sectlon 3.704.5.
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The following member COORD contains the X, ¥, 2 needed for the geometvy
module:

~ADDR OLDM=*, NEWM=COORD, FORMAT=4H3RS§ 8§
0. 0, 4, B
END#®

Format 2 restrictionfs

The ADDR keyword specification OLDM=* is valid only within.a-user's.
primary input stream.

The name of the new member (NEWM=) must be unique on the new unit being
built.

The FORMAT= specificatiohs must corrcspond with the rules docunented in
table 4 in section 3.7. Individual data-record values specified on input
card images must correspond in type and sequence with the FORMAT= specif.ca-
tion and must correspond to the value specification rules presented in
table 1 in section 3.1.2.

**i***tt*****Qﬁ*i****t***Q*tt*i**iﬁit*ﬂ*ﬁ'*ﬁ*ﬁ*ﬁﬂit*ttﬁttQﬂ*.**‘*ﬁt***t*****

[} *
. NOTE *
* *

**ﬁ**ﬁit*tii*tﬁf******tt*it***t*******&**ﬁ**iﬁttﬁtt*ﬂ*idtf****t**t*****'****
L

The remaining directives in this section are intended for large-

*
* application users who will establish and maintain large data base
* applications.

L

> % * %

*t***tﬁt****tt*tt*‘**Q***t************ﬁ*******t*********t*t****i******ﬁ*****

3.7 0403-4 -CHANGE directive

Purpose: The -CHANGE update member-level directive allows for the
generation of a new unit member, whose records will be selectively copied
from a user-specified old run-iife member, with optional insertion of addi-
tional new records read from within the user's card-image update directive
set. The sequence and source of new member records to be generated are in
accordance with a set of card-image record-lével directives subordinate to
the =CHANGE directive.

The new member will possess the same format as does the specified old
member; the name and maximumm=-nunber-of-records value of the new member may
optionally be changed from that of the old member.,

A set of record-level directives must immediately follow the =CHANGE
directive it supports in the update directive set. The occurrence of a
subsequent member-level directive, or the termination of the user's update
directive set, ends the =-CHANGE svbordinate record-level set,

Format: -cnma,ox.m{dﬂ'('ﬂn} [ NEWnn] [ s=n) §
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OLIWM= specifies the run-life member whose resident records will be
selectively copied onto the new nember in accordance with the
record-level directives set

OLDM=pmn is valid only in update revise-mode processing, The
specified old memher- (pmn) must he tesident on the primary old
unit .identified via the UPDATFE CS keyword OLDU= gpecification.

oLmM=du(mn) is valid in any update processing mode and specifies
the run-life data unit name (member name) of the old member.

NEWM=nan (optional) specifies the name of the new unit member being
generated. If omitted, the name of the specified old member
(OLDM=) will also be assigned to the new member.

MNR=n (optional) specifies the maximum numiber of records for integer n
that the new member may contain. If omitted, the system will
calculate the new member's MNR value based on the old member's
MNR value and current number of records.

Examgles:

Since the run-life data unit residence of old member M1 was not speci-
fied, this must be a revise-mode update, initiated by an UPDATE CS on which
a primary old unit (OLDU=) was specified. 1In accordance with the record-
level directive set, the followind new unit member JETM1 will contain
records selectively read from primary old-unit member M1 and, optionally,
records read from within the record-level directive set:

-CHANGE OLDM=M1,NEWM=JETM1 $

*

(Recqrd-level directives)

(Meméer-level directive or the end of the user's update directive
set)

The following new unit member MEM2 will be created with an assiqgned
value of 2000 for maximum number of records. In accordance with the record-
level directive set, records will be selectively copied to the new member
from run-life unit FANU member MFM2,

~CHANGE OLDM=FANU(MEM2) MNR=2000 $

(Recétd-level directives)

(Memﬁer-level directive)

NOTE: Examples of -CHANGE member-level directive applications using spe-
ciftic suburdinate record-level directives are presented in the following
sections, Section 3.7.4.5 presents examples using combinations of all
update member and record-level directives,
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3.7.4.4 Record-Level Directives
The general format for ~CHANGE subordinate record-level directives is
d:l.tacuvumeliﬂeld_. ...ﬂfialdl $
THe valid directivenames ate

~INSERT ~DELETE -QuIT

The fields are as specified in the following subgactions that document
the individual directives. Field-separation and value-specification rules
are as documented for ANOPP? control statements in section 3.1.2. Labels are
illegal on record-level directives. The record-level directives are pro-
cegsed under control of the preceding ~-CHANGE member-level directive. The
-CHANGE directive, documented in the previous section, performs the

following:

Identifies the néw unit member whose record content will be a changed
copy of the current content of a run-life old member

Identifies the old member (OLDM=)

Remains in control until each of its subordinate.record-=lewvel
directives have been processed

Each directive generates the copying of single oi groups of records either
from the old member or from within the directive set. Throughout a record-
level directive set, the integer operands i and j are used as pointers to
relative record positions in the old miember, Directives within a set must
be processed (and positioned) sequentially with respect to any i and j oper-
and specifications they possess, This is necessary because the new member
is generated in one pass.,

The system monitors an old member reference pointer P throughout the
generation of a new member via a -CHANGE and its record-level directive
set, Here, P is initiated at zero., Upon completion of each directive's
processing, P assumes one of the following values:

(1) The j value (if specified on the directive)
(2) The i value (if specified, and j value not specified)
(3) Unchanged (if i value not specified)

The next record-level directive must have an i value (if present) greater
then the new value of P.

The i operand on a directive specifies the relative record position of
Depending

the first record in a sequence cf one or more old-member records,
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on the directive, this single or gsequence of old-member records will he
treated as follows:

Copied to the new member, opticnally to be followed by inserted
records read from the card images immediately folloawing the directive
or from elsewhere in the old member

onitted from copying to the new menber

The j operand, optionally used on the -DELETE directive, is used to
specify the last old-member record in a series to he omitted from copying
to the new memher. The i value (if present) on any directive must he
greater than the i (and 3, if present) value specified on a preceding
directive in the set, For example; a directive referencing old-member
records 5 through 8 (i through j) must be processed before one referenc-
ing 9 throudh 10 (iz through jz), and never vice versa.

The ~-QUIT directive, if encountered, terminates the new-nember genera-
tion process and the -CHANGE directive‘'s subordinate sets It may specify
that sotte, all, or none of the remaining old-member records be copied to the
new member as a final generation step. If -QUIT is not used, the set termi-~
nates with the occurrence of another update member-level directive or with
the termination of the update directive set. Deletien (or omission) of old-
member records from the new-menber copy is performed via the -DELETE direc-
tive., Insertion of new records read from directive set card images is per~-
formed via the -INSERT directive. Resequencing of old-member récords onto
the new-member records is performed via the -INSERT directive.

3.7.4.4.1 -INSERT record-level directive.

Purpose: The -INSERT record-level directive allows the usex to insert
onto the new member a droup of one or more sequentially positioned records,
either currently residing on the old member or immediately following the
directive card image in the record-level directive set.

Optionally, the user may specify that a group of one or more old-member
records will be copied onto the new member to precede the inserted records.

Format: -msxm*a[i,} E’Rd#{&lm}‘]ﬁ(nbﬁl)] $

i (optional) the integer relative position of the last old-member
record to be copied to the new member prior to the specified
records to be inserted. Integer i must be greater than old-
member tecord pointer P, Records P + 1 through and including i
will be copied to the new member.

If omitted, P remains unchanged, allowing records to be inserted
at any position on the new member, including at the beginning
when P = 0. The concepts of old-member record-pointer P are
presented in section 3.7:4.4.
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FROM= (optional) specifies the source of the records to be inserted onto
. the new member. If omitted, FROM=* is assumed. !

. FROM=* (default) indicates that the recotds to be inserted on the

new member immediately follow in the directive-set card images,

The new record card imades are terminated by the next record-

level directive, member-level directive, or termination of the
directive set. FROM=* is vdlid in any CS stream. The new record —
ddta must correspond to the format specification of the ~-CHANGE ._—
specified old.member, (See table 4 in section 3.7.)

If the format of OLDM is unformatted, fixed, or variable, then a §

must terminate the data of each input record and the rext record j

) must begin.on a separate card imade. Applicable examples are '
- presented below and in the following subgsections.

5 PROM=OLDM indicates that the records to be inserted on the rew
T member reside on the -CHANGE specified OLDM and are specified
N by the next operand field.

(mt,n]) (optional) specifies which old-membex record (m} or sequence ot
old-member records (m,n) are to be inserted on the new member,
This field specification has no effect on old-member record
pointer P. The integer value of m or n may be greater, less

o thah, or equal to an i-parameter specification; n, when speci-

i fied, must be greater than m. If FROM=*%, this field is ignored.

: If omitted, and FROM=OLDM, all OLDM records will be inserted on
the new nember,

Exanples:

Example 1: Assuime that N1 is a card-image formatted member on the
UPDATE CS specified primary old data unit, Assume that the user desires to
insert two new cards following the sixth card-image record of the old mem-

ber. The following would copy the first six records onto the new member and
then insert the two new ones: '

-CHANGE OLDM=N1 §
~INSERT 6 §
(Card image)
(Card image)
(Next member-level directive)

o n Example 2: The following directive would copy the first six old-member
records to the new member, to be followed by an insertion of a second copy
of old-member records 1 through 3, Following this process, P would equal 6.

~INSERT 6, FROM=OLDM (1,3) $

;i Example 3: The following is a second example of the -INSERT capability
o to reorganize old-member records onto the new member, The old memoer con-
,“CE tains 30 records, consisting of 3 functionally related groups of 10 records

each. Assume that the user wishes to retain all the records hut intends to
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position the second related group (old-member records 11 through 20) at the
beginning of the new member. The following would perform the desired

resequencing:
- ~INSERT FROM=OLDM (11,20) $ Copy records 11 to 20,
v ~INSERT 10 FROM OLDM (21,30) $ Copy records 1 to 10,

LI, Copy_records 21 to 30.

Example 4: For the following exafiple; assume that the OLDU data unit
is UN1 and the user wishes to create a new.unit member based on run-life
unit UN3 member MEM7, MEM7 has a fixed-lendth format specification of
FORMAT=6H3I,3L$., It contains.10 records, all to be retained on the new
member. The user intends to insert from within his dirsctive set one new

; record behind old-member records 5 and 10, ‘The new member will retain the
LY name MEM7.

=CHANGE OLDM=UN3(MEM7) $
~INSERT 5 FROM=* §

2765 8329 10754 .TRUER. .TRUE, +FALSE. $
~INSERT 10 FROM=* $

6439 10376 7420 .TRUE. .FALSE. .FALSE, §
(Next member-level directive)

NOTE: Additional -INSERT directive exafiples are included in the following
subsections presenting the -DELETE and -OMIT record-level directives,

Restrictions:

New data records must correspond to the member format of. OLDM,

A value specification for operand i must be greater than that specified
for operands i or j on any preceding record-level ditective in the set.

W 3.7.4.4.2 ~DELETE record-level directive

- Purpose: The -DELETE member-level directive allows the user to bypass
old-member records that are not to be copied to the new member being gener-~
W ated. Optionally, thé user may cause a preceding group of old-member
records to be copied to the new member.

5ﬁ Format: -DELETﬁii[;jl $

if,31 the integer operands i and j specify a range of old-member
positioned records that are not to be copied to the new member.,
The 1 must be greater than the current value of old-member
pointer P; and j, if specified, must be greater than i.

s If P + 1 is less than i, old-member records P + 1 through
I i -1 are first copied to the new member,

Pointer P is set to the value of j» or to the value of i
if j is not sgpecified.

b
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Example:

Assume that old-member JET! resides on the primary old data unit and
contains 20 records. Old-member records 9, 10, 15, 16, and 17 are to be.-.
deleted. New records are to be inserted following current old-member
records 5 ahd 12 on the new mémber, 1In addition, current old-member
records 2 and 3 acre to be moved to -the end of the records on the new member.

-CHANGE-OLDM=JET! §

~-DELETE 2,3 §
-INSERT 5 FROM=* §
(New record N1 card images)
(New record N2 card images)
-DELETE 9,10 $
~INSERT 12 FROM=* §

(New record N3 card images)

-DELETE 15,17 §

-INSERT 20 FROM=OLDM (2,3) §

(Next member-level directive)

At initiation, old-meber record pointer
is initiated, (P=0)

Old-member record 1 is copied. (P=3)
0ld records 4 and 5 are copied, New
reeords Ni and N2 are inserted, (P=5)
0ld records 6 through 8 are copied.
(P=10)

014 records 11 and 12 are copied,
New record N3 is inserted. (P=12)

0ld records 13 and 14 are copied.
(P=17)

0ld records 18, 19, and 20 are copied.
014 records 2 and 3 are then copied,
(P=20)

The new member would now contain:

OLDM Rec 1
" " 4
" " 5
New Rec N1
" " N2
OLDM Rec 6
" " '7
" " 8
" " 1 1
" " 1 2
New Rec N3
OLDM Rec 13
" " 1 4
" " 1 8
" " 1 9
" " 20
" " 2
" 1] 3

NOTE: Additional -CHANGE directive applications using combinations of sub-
ordinate record-level directives are presented in section 3.7.4.5.
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3.7.4.4.3 ~QUIT record-level directive

Purpose; The -QUIT record-level directive allows the user to terminate
the generation of the ~CHANGE identified new member, optionally specifying
the final old-member record to be copied to the naw member.

Format . -QDI‘!",[il $

i (optional) specifies the integer relative position of the old-
member. record that will be the last record copied.to the new
member., If specified, i must be greater than olda-member
record pointer P. Records P + 1 through and including record
1 will be copied to the new member. If omitted, processing
of the new-member generation is terminated immediately,

Examples:

Assume for both subsequent examples that the old member contains

20 records and that the preceding record-level directive processed was the
following:

~INSERT 15 FROM=* §
"l (New record Nt card images)

= Example 1: tThe following would result in termination of the ~CHANGE-
”5 initiated new-member generation. The last new-member record will be N1,

- -QUIT $

Example 2: The following would result in old-member records 16 and 17
being the last records to be generated on the new member:

e ~QUIT 17 §

Restrictions:

The -QUIT directive, if present, must be the last record-level direc-
tive under the control of the -CHANGE directive.

A value specification of operand i must be greater than that specified
for operand i or j on any preceding record-level directive in the set,

3.7.4.5 Examples

& The following update processing phase examples incorporate all of the
v member-level and record-level directives, It is assumed that each data

N source unit or new unit identified was established in the run-life data base
el via a preceding CREATE CS, ATTACH CS, or LOAD CS.

- Example 1: A revised mode update is to be performed by using run-life
5 unit OLDJET as the primary old unit. Unit OLDJET contains 20 members named
’ MEM! through MEM20,
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K Unit NEWJET is the run-life unit to be built (or rebuilt), NEWJET is *

O B to receive the following members:
MEM1 through MEM6 copied unchanged from unit OLDJET 4
' 1
¥ MEM? rebuilt;, using OLDJET Unit MEM7 as its primary
) gource member, MEM7 contains eight records; d
' records 6 ahd 7 are to be replaced by user input f N
records,
MEM8 to be generated by using new input records ;
» MEM9 to be a renamed copy of run~life unit UNITFAN e

resident member UFMEM1
MEM10 through MEM15 copied rnchanded fromi unit OLDJET

MEM1 6 to be a rebuilt version of run~life unit UNITFAN
resident member UFMEM8, Member UFMEM8 consists of
10 tecords; records 4 and 9 are not to be copied
to new member MEMi6,

MEM17 through MEM20 copied unchanged from unit OLDJET

o Thus,

UPDATE OLDU=OLDJET NEWU=NEWJET SOURCE=* LIST=ESCA $
SR -COPY MEM1, MEM2, MEM3, MEM4, MEM5, MEM6 $
o ~CHANGE OLDM=MEM?7 $
. ~-INSERT 5 FROM=* §
E +TRUE, .TRUE. 17,65D27 7278 (7.53 1E320) $
- .FALSE, .FALSE. -1D+322 6920 (375,8E-12,270E+12) §
-DELETE 6,7 $
-QUIT 8 §
- -ADDR OLDM=* NEWM=MEM8 FORMAT=8H21,L*RS$ MNR=10 §
o 757 9329 ,TRUE., 17.97 -3.18E03 §
' 14 723 .TRUE, 1E216 275E+10 18,327 §
_ 1278 87 ,FALSE, $
N -ADDR OLDM=UNITFAN(UFMEM1), NEWM=MEM9 $
- -COPY MEM10, MEM11, MEM12, MEM13, MEM14, MEM15 §
~CHANGE OLDM=UNITFAN(UFMEM8) NEWM=MEM16 $
-DELETE 4 $
-DELETE 9 $
~-QUIT 10 §
-COPY MEM17, MEM18, MEM19, MEM20 $
END* §

Example 2: A revised mode update is to be performed by using run-life
T unit STAT as the primary old unit. STAT1 contains 15 members named MEM1
N through MEM15,
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Unit NEWSTAT i8 the run~life unit to be built and is to receive the
following memhers:

MEM1 through MEM4 copied unchanged from unit STATY

MEMS rebuilt by using asystem unit DATA member MEMB
as the primary source member, MEMB is a card-
image formatted member containing seven cards;
cards 2 and 7 are to he replaced by user input

records,
MEM6 to be generated by using new input records
MEM7 and MEMS renamed copies of unit STAT members MEM14 and MEM15
MEM9 through MEM13 copied unchanged from unit STAT

Thus,

UPDATE OLDU=STAT1 NEWUsNEWSTAT ALL SOURCE=* $
=CHANGE OLDM=DATA(MEMB) NEWM=MEMS $
~INSERT 1 FRCM=* §
THIS CARD IMAGE WILL BE NEW MEMS RECORD 2
-DELETE 2 §$
-INSERT 6 FROM=* §
THIS CARD IMAGE WILL BE NEW MEMS RECORD 7
-ADDR OLDM=* NEWM=MEM6 FORMAT=16HA7,L,I,RS,RD,CS$ §
6HHEIGHT .TRUE. 89 + 7.93 17.16D27 (9.75,18279) $
SHSPEED .FALSE. 94757 -1,33E05 1,36D-03 (-1,7E02 0.92) $
-OMIT MEM14, MEM15 §
-ADDR OLDM=MEM14 NEWM=MEM7 $
-ADDR OLDM=MEM15 NEWM=MEMS $
END* $ '

NOTE: The ALL keyword specification on the UPDATE CS above results in all
primary old-unit STAT1 members that were not specified on a ~OMIT directive,
and that do not possess a name that is the same as a new unit member gener-
ated via a -CHANGE or -ADDR directive, being copied unchanged to the new
unit NEWSTAT during the final update processing phase step.,

3.8 CONDITIONAL PROCESSING FLOW

3.8.1 Overview

The normal processing flow occurring in an ANOPP run is the sequential
execution of each control statement in the user's input streams. Following
execution of the last CS in a called secondary stream, the system executes
the control statement that follows the CALL CS in the calling stream. Exe-
cution of the ENDCS control statement, marking the end of the user's primary
input stream, terminates the ANOPP run.

The user, however, has the capability to deviate from normal sequential
CS processing through error handling and branch control statements.,
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Controlling subsequent C8 processing following the acourrence of a
system "nhonfatal® error.- Prior to execution of each control statement, the

syatem sets an internal nonfatal error flag to "off," If during the execu-
tion of the C8 or FM an abnormal but nonfatal condition occurs, the flag is
get to "on," Documentation of error diagnostics of specific functional
module (section 4) and ANOPP system (appendix C) identifies-conditions that
rasult in nonfatal errors,

Following the execution of a functional module or a control statement,
the system performs this sequence of steps:

Test the value of the internal nonfatal error flag,
If "off," continue processing with next CS in stream,
If "on" (error occurred), test value of system parameter JCON:
If JCON=,TRUE, (set by user via SETSYS CS), continue process-
ing with next CS in strean,
If JCON=,FALSE, (default value), search forward sequentially
seeking a PROCEED CS:
If a PROCEED CS is found, continue processing with the execu-
tion of the CS following it.
If the ENDCS ending the user's primary input stream is found
first, terminate the jobh.

If, at the time of the error, control was within a secondary input
stream and JCON=,FALSE., the search for a PROCEED CS will continue through
the rest of the secondary stream, The search continues with the remainder
of the calling stream beginning with the CS following the CALL CS until
either a PROCEED CS or the run terminating ENDCS is fouad.

Determining subsequent CS processing flow based on the current value of

a ugser parameter.~ The IF control statement allows the user to specify a

logical condition of several types. 'The user also specifies a name that
must be the label field value of another control statement in the same input
stream. If the specified condition test is ,TRUE., processing will continue
with the execution of the CS having the specified label name; if the condi-

tion test is .FALSE., processing continues normally with the next sequential
CS in the stream,

The GOTO CS performs the single function of transferring processing
control unconditionally to the control statement having a specific label
name, The CONTINUE CS is a control statement that may contain a label-name

field and is used as the object of IF CS or GOTO CS processing, but it
causes no other action to occur,

3,8,2 GOTO CS

Purpose: The GOTO control statement allows for an vnconditional devia=-
tion from the sequentiezl processing within an input stream. Processing will
continue with the execution of the control statement having the label-field
value gpecified.




. Formats llahQI’lGOEOHInhnala $

labal . the.-optional label name of this control statement -

": labriame the raquired label name of another control statement within
' the same input _stream where processing will continue
Examplesg:
ENDST!1 GOTO STEP3 §
GOTO STEP2 §

Restriction: Labname must be the label name of a control statement
within the same input stream as the GOTO CS.

3.8.3 IFCs

, Purpose: The IF control statement permits an alteration in the flow of
< processing if a specified condition exists, The conditional statement is
— specified within parentheses. 1In the first form, the value of a user param-
= eter (or parameter array) is logically compared with the value of either
‘ another user parameter (array) or user-specified constant(s). In the second
form, the existence or nonexistence of a unit member is determined, If the
condition within the parentheses is true, then processing continues with the
control statement having the specified label; otherwise processing continues
with the next control statement,

Formats:

v i ' logical (parasinalie ab:
f” 1ahe1dtr paramna-e1 iopetdtor :value 2;} GOTqil nam $

aAs
labelitr uni t(mem) { m} Go-milahnam $

label label name

F} parannaie name of a user parameter whose value(s) is to be com-
pared with the value(s) following the logical operator

=%, logical operator a logical operator used in comparison of the two
_ values. Any logical operator is valid for compar-

v ing values which are type integer, real single pre-
»,%' cision, or real double precision. (Sae table 1 in
N section 3:1.2.) The operators .EQ. and .NE. are the
. only valid operators for logical, complex single, and
- character string data types. For the .NE. operator,
o the results of element comparisons are combined with
: an OR condition, For all other operators, the
results of element comparisons are combined with an
AND condition., For the .NE, operator, only one ele-
ment of the first array need be unequal to the
corresponding element of the second array in order
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for the IF C8 to yield a true condition, However,
for all other operators, every element of the first
array compared to corresponding elements of the
second array must yield a true condition in order for
the IF C8 to yield a true condition,

valde array of one or more elements of type numerical constant (I, RS,
RD, C8), logical constant, or string constant. All elements
must be of the same type,

paramnane, name of an existing user parameter array to be used in
comparison

unit name of data unit on which data member, mem, resides

nen name of data member

AS flag indicating condition is true if unit (mem) exists., If

unit (mem) exists as a data unit member and flag AS is
indicated, a true condition results., If unit (mem) does not
exist and AS is indicated, a false condition results.

NAS flag indicating condition is true if unit (mem) does not exist.
If unit (mem) does not exist as a 4ata unit member and flag
NAS is indicated, a true condition results, If unit (mem)
exists and NAS is specified, a false condition results.

labnam the label of the control statement at which processing should
continde if the comparison of the two values results in a
true condition.

Examples:

LABELY IF (A .GE. B) GOTO LABEL2 $
IF (D .EQ. .TRUE.) GOTO LABEL1 $
IF (F .EQ. 6HFVALUE) GOTO LABEL2 $
IF (G .GT. 10 20 30) GOTO LABEL! $
IF (H .EQ. .FALSE, .TRUE.) GOTO LABEL1 $
IF (PROC (SOURCE) AS) GOTO LABEL3 $
IF (PROC (SOURCE) NAS) GOTO LABEL2 §$

LABEL2 céNTINUE $
LABEL3 CONTINUE $

Restrictions:

Labname must be in the label field of a control statement within the
same input stream as the IF CS.

The data type of the second value array must agree with the value type
of paramname, .

When comparing string constants of unequal length, trailing blanks are
ignored.
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' The number of elements of the secand-value array should agree with the
. number of elements of paramname, ) if not, the condition is asgsumed false,

3,8.4 CONTINUE C8

e ..

Purposae: The CONTINUE control statement provides a no-action step
: within the input atream. It is used mainly with the IPF C8 and/or GOTO C8 to .
L allow for an alteration in the flow of control-stream processing, The p:ro-
cessing continues with the execution of the CS following the CONTINUE CS.

Format: (labeI¢ICONTINUB $
label label field

Example:

LABEL1 CONTINUE §

Restriction: None,

3.8.5 PROCEED CS

Purpoge: The PROCEED ¢ontrol statement marks the location within
the input stream where ANOPP aexecution will continue if a nonfatal error
condition occurs during the processing of a preceding NS or functional
module and if the current value of system parameter JCON is ,FALSE,. The
PROCEED CS is a no-operation statement when encountered during normal
sequential CS processing.

Format:

llabelilpnockm $

label label field

Examples

ERROR!1 PROCEED $
PROCEED $

Regtrictions:

During the forward search in the input stream of the system for a
PROCEED CS, any CALL statements encountered are not processed. (The
procedure-member resident input stream is not searchec or expanded.)

If the nonfatal error condition initiating the search for the
PROCEED CS occurred during processing within a CALL'ed secondary input
gtream, and no PROCEED CS is found to exist in the remainder of that
stream, the search will continue in the input stream that contained the
CALL, beginning with the control statement following the CALL CS,
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If the ENDCS contral statement ending the user's primary input stream
is found before any PROCEED CS, the run will be terminated.

3.,8,6 E)mmglas

The following examples illustrate conditional processing flow within
input streams,

Example 1: The following input atream illustrates the proceasing flow
that will occur if a system nonfatal error occurs during the execution of a
functional module:

STARTCS §

SETSYS JCON=,TRUE, §
EXECUTE FM1 §
SETSYS JCON=,FALSE., §
EXECUTE FM2 §
ATTACH FM3UNIT/EFN3/ §
EXECUTE FM3 §
DETACH FM3UNIT $
GOTO LASTSTEP $
PROCEED $
ATTACH FMAUNIT/EFN4/ $
EXECUTE FM4 §
DETACH FM4UNIT $

LASTSTEP EXEGUTE FM5 §

ENDCS $

Since system parameter JCON equals true when functional module FM1 is
executed, processing will ccntinue with the SETSYS CS that follows it,
regardless if a nonfatal error occurs during FM! execution. However,
JCON=,FALSE. when funhctional module FM2 is executed., If no nonfatal error
occurs in FM2, processing continues with the following ATTACH Cs. If a
nonfatal error does occur in FM2, processing will continue with the
ATTACH CS following the PROCEED CS,

Example 2: The following input stream illustrates condi tional pro-
cessing flow that occurs following the test of a logical condition based on
the value of a user parameter:

STARTICS §

.
PARAM EXCOUNT=0 $
REPEAT PARAM COUNT=EXCOUNT + 1 $
EXECUTE JET $
PARAM EXCOUNT=COUNT $
IF (EXCOUNT .NE. 5) GOTO REPEAT §
IF (JETRSLT .EQ. .TRUE.,) GOTO JETT $
EXECUTE JET9 $
GOTO ENDJET $
JETT EXECUTE JET7 $§
ENDJET CONTINUE $

3-71




ST T o Toorrmos Y oOTmwTEyY vy o

Functional module JET is to be executed five times. The value of user
parameter COUNT is used both to control the specific function to be per-
formed by FM JET and to count the execution repetitions. Following the
fifth execution of FM JET, the value of logical user parameter JETRSLT is
tested, The vdlue of JETRSLT is set internally in FM JET. If JETRSLT
equals .TRUE., FM.JET7 will be executed next; otherwise,.FM JETY will be
executed,

3.9 PROCEDURE~-MEMBER INPUT STREAM

3.9.1 Overview

Procedure members are card-image formatted members whose records are
valid cuntrol-statement card images. This set of CS card images is referred
to as a secondary input stream. A secondary input stream may be called into
execution via a CALL CS. Section 5 documents secondary input streams main-
tained as part of the ANOPP system and available to the user for execution
of specific noise prediction or utility-type functions. A secondary input
stream residing on a procedure member may consist of any valid control
statement card images except for the ANOPP CS, DATA CS, ENDCS CS, RSTRT cs,
and STARTCS CS. Use of the END* input terminator card is also illegal
within secondary input streams.

More than one CALL CS in the same run may specify the same procedure
member, The input stream resident on a procedure member may be altered
during a run via the mémber regeneration capabilities of the UPDATE CS or
DATA CS. In addition, the field-replacement capability of the CALL CS
allows the user to modify the procedure-member input stream prior to pro-
cessing control being passed to the secondary stream. The first execution
of a specific CALL CS during a run generates an executable version of the
called secondary input stream, based on the current CS card-image content of
the specified procedure member and on any field replacements also specified
on the CALL CS. Any subsequent reexecution of the same CALL CS (as a result
of internal input-stream looping via IF CS or GOTO CS processing) will
result in the same version of the input stream being executed. The initial
execution of a CALL CS also results in a system edit phase bein ; performed
on the secondary stream. Each CS is examined for correct syntax. A CS edit
phase error results in run termination.

The user is provided a CALL CS capability to perform text mcdification
on the field contents of the CS card images residing on the specified proce-
dure member. The modified ver-.on of the secondary input stream is then
examined during the system CS edit phase. Provided no edit errors are
encountered, the system builds the form of the secondary input stream that

will be executed each time this specific CALL CS is processed during the
run,

The field-replacement feature of the CALL CS requires the user to
specify one ot more old field values (of any valid CS data type including

the type N name of a control statement) and, for each, a new field value,
also of any type.

The system will examine the individual field content of each CS card
image on the procedure member, Wherever a specified old value is found 1t
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will be replaced by the matching specified new valne. The rebuilt control
statements will reside on a system-maintained member; the original content
of the CALL CS speécified procedure member is never altered via a CALL CS8.

Typical use of the field-replacenefit feature would be thé substitution
of a library file name, data unit namie, functional module name, and/or user
parameter value within a secondary input stream that performs a commonly
required sequence of ANOPP processing steps.

3.9,2 CALL CS

Purpose: The CALL control statement allows the user to transfer run
processing control to a. secondary input stream. Following execution of the
last CS in the called stream, run control continues with the CS following
the CALL control statement.

The initial processing of a specific CALL CS establishes the secondary
input stream to be exécuted by this and all subseduent executions of the
sane CALL CS in the run., The content of the executable input stream is
pbased on. the CS card images residing on a specified run-life procedure nem-
ber and any field replacements specified oh the CALL CS.

A field-replacement specification consists of an old value and a corre-
sponding new value. Any field of any CS card image residing on the proce-
dure member that matches a specified old value will be replaced by the cor-
responding new value on the executable version of the secondary input
stream.

A system CS edit phase is performed prior to the initial execution of a
CALL'ed secondary input stream. Any CS format or syntax error will result
in run termination.

Format:

llabelgicn.t.‘dun(pnn) { ioldvalue, =newvalue, .. .doldvaluehsnmamenl $

label label name
dun name of the run-life unit on which pun resides

pan name of the procedure member containing control statement card
images to be used in the generation of the secondary input stream
to be executed

ocldvalue (optional) the exact field value which, if found to occur on a
pmn resident CS card image, is to be replaced with the cor-
responding new value. The old value may be of any type
valid on any control statement, including the name of a con-
trol statement which is a type N (Name) data type. (See
table 1 in section 3.1.2.)




newvalue the CS image field to replace each occurrence of old value.
The new value may be of any type valid on a control state-
mwent and does not have to be the same -as the type of the
old value,

Examples:

Example 1: The following CS will call into execution the secondary
input stream consisting of the card images residing on data unit UN1, proce-
dure member MEM3, with no field replacement involved:

LABEL1 CALL UN1(MEM3) §

Example 2: Assume that procedure member NOISEUN, residing on run-life
unit TBLTEST, eontains the following card images:

LOAD/SEFN/ $
PARAM INDX=0 $
REDO PARAM TBLINDX=INDX+1 $
EXECUTE FMNAME $
IF (TBLINDX .EQ. REPEATS) GOTO FINI $
PARAM INDX=TBLINDX $
GOTO REDO $§
FINI DROP /SEFN/ $

The user wishes to execute functional module JETY 10 times. The JET1's data
base requirements are contained on library file JETLIB., The following
CALL CS would huild and execute the desired secondary input stream:

CALL NOISEUN(TBLTEST) /SEFN/=/JETLIB/ FMNAME=JET™ REPEATS=10 $

Following the system's performance of the CALL CS specified field replace-
ments, the executable version of the secondary input stream would be as
follows (the new field values are underlined):

LOAD /JETLIB/ §
PARAM INDX=0 $
REDO PARAM TBLINDX=INDX+1 $
EXECUTE JET1 $
IF (TBLINDX .EQ. 10) GOTO FINI $
PARAM INDX=TBLINDX $
GOTO REDO $

FINI DROP /JETLIB/ $

Restrictions:

Specified old values must be an exact specification of an entire con-
trol statement field,

Only the initial processing of a specific CALL CS in a run results in
the generation and editing of the secondary input stream to bhe executed.
Subsequent reprocessing of the same CALL CS, regardless of any modifications
made to the specified procedure member's content; will execute the same
secondary stream as did the inftial processing of the CALL CS,
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The procedure-member resident secondary input stream may rot include
any ANOPP CS, DATA CS, FNDCS CS, RSTRT CS, STARTCS CS, or END* input termi-
nator card images,

3,10 CHECKPOINT/RESTART

3.10,1 . Overview

The ANOPP system provides the capability to establish checkpoints
within an input stream(s) of a run and to restart that run in a subsequent
job without reprocessing the input stream statements that preceded a spe-
cific checkpoint in the initial run. fThe intent of checkpoint/restart is to
save the run environment in the event of either a planned or unplanned
interruption in an ANOPP execution. This capability may be used to protect
against system crashes or to halt a run's execution for examination of
intermediate data without losing execution time or data base characteris-
tics.. Depending on the results of that examination, the user may specify
that the operating environment that existed at any specific checkpoint be
reestablished and executioh continued.— -

The checkpoint run.- A checkpoint run is any ANOPP run during which a
CKPNT CS is executed.. During the execution of CKPNT ¢ ", the system writes
to a checkpoint file the necessary internal system and run-life data base
information required to recreate this run's current operating environment
for use in a subsequent restart run.—

The checkpoint/restart file.- During each checkpoint run the user must
ensure that an external sequential checkpoint file is assiqned to the jobh.
This checkpoint file must be permanently retained in the external system
following job termination if it is to be used as the restart file in an
ANOPP restart run application. The checkpoint/restart file may reside on
tape or rotating mass storaqge,

The checkpoint/restart file structure is divided inlo primary divisions
called cycles. Each cycle is referenced by the integer number of its
sequential position on the file. Cycle 1 wouid be the first cycle written
to the file resulting from the first CKPNT CS executed in the checkpoint
run. Any subsequent CKPNT control statement execution in the run would
generate another cycle on the clieckpoint/restart file. Whenever a
checkpoint-file cycle is generated during a run, a report is printed identi-
fying the cycle number, the current run-life data units, and other check-
point status information that will assist the user in selecting his future
restart options. In a subsequent restart run the user specifies at what
position (checkpoint) he wishes to restart his run within the initial pro-
cessing stream of the checkpoint run.

Each cycle of the checkpoint file contains the necessary information
to preserve the current operating environment that existed at the time its
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generating CKRNT CS was executed. MThe cycle information contains the
following:

All required internal system tables, including those that contain:
User parameter names arnd values
Run-control (initialization and system) parameter values
Run-life data base directories

A copy of each nonarchived run-life unit and its members, including
system unit DATA

A list of the archived run-life uhits

The external name urder-which the sequential checkpoint file is
assigned to a user's. job must alsc be established within the run, The user
may specify the external name of the checkpoint file via the ANOPP CS or
RSTRT CS specification of initialization parameter CKPNT. 1If not specified
in-this manner, the system uses the default name of CPFILE.

The CKPNT CS.- The CKPNT CS is used to establish a. checkpoint within
any input stream in a user's run, The CKPNT CS is not automatically exe-
cuted when encountered during the processing phases of an ANOPP run, The
CKPNT CS is treated as inactive (a no-operation CS) if logical system param-
eter JCKPNT is set to system default value FALSE. at the time that
the CKPNT CS is processed, This allows the user to insert CKPNT control
statements at potential restari locations within the input streams and con-~
trol activation and deactivation via system paratieter JCKPNT, A CKPNT CS
may contain an optional specification of the keyword STOP,. 1If specified on
an executed CKPNT CS, the ANOPP run will-b~ terminated following generation
of the checkpoint-file cycle.

System parameter JCKPNT.- The value of JCKPNT controls all checkpoint
(CKPNT CS) processing in ANOPP runs. Only when the current value of JCKDPNT
equals ,TRUE. is a CKPNT CS executed, resulting in the generation of a new
checkpoint-file cycle., 1If the user specifies the name >f an external check-
point file via initialization parameter CKPNT on an ANOPP CS or RSTRT CS,
the initial value of JCKPNT is set to .TRUE.. The user may also activate
and deactivate checkpoint processing during his runs via SETSYS CsS specifi-
cations of paraméter JCKPNT valdes,

The restart run.- Each ANOPP restart run is initiated via the special
RSTRT control statement, The RSTRT CS must be the first card in the run
input deck and provides run-initialization capabilities similar to those
provided by the optional ANOPP CS in nonrestart runs. The RSTRT CS performs
the following:

Identifies the run as an ANOPP restart application

Indicates which previous checkpoint run is to be restarted at what
checkpoint

Allows for the change of previous initialization or system parameter
values

The optional RSTRT= keyword parameter of the RSTRT control statement is
used to specify the name under which the user's external restart file is
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assidgned to-his job, If omitted, the system assumes that the user's restdrt
file has the name—RSRILE.

The RSCYCL= keyword parametér of the RSTRT CS is usdd to specify the
integer numiber of the cycle on the restart file to he used to restart the
previous checkpoint run.—If omitted, the last cyclé generated on the file
will be used.,

Restart-run initialization.- The initialization phase of a restart run
begins when the RSTRT CS is encountered. The RSTRT CS.specified restart
file and cycle are accessed. The operating environmeént preserved by the
specified cycle is reestablished. fThe initialization steps are as follows:

(1) system and initialization parameters are assigned their check~
pointed values or are assigned new values if specified on the RSTRT CS.

(2) The checkpointed run-life data base is reestablished. Each non-
archived data unit and its members will be copied from the restart file to
an external file with the same name as the ohe it resided. on at checkpeitit
time. If the user has an external file assigned to the restart job that
matches a file name of a checkpointed unit stored on the restart file, that
external file will receive the copy; otherwise, the system will use a
scratch (temporary) file of the same name. The system unit DATA is regener-
ated by using checkpoint cycle copies. No archived data unit file that
existed in the checkpointed run-life data base will be regenerated. The
user has the responsibility of ensuring that the external files on which
archived units reside are assigned -o his restart job. The user must ensure
that any library files required by subsequent restart-ruhn processing are
externally assigned to his job,

(3) The user parameter tables and data unit directory are reestablished
with checkpointed values,

(4) sSystem parameter JRSTRT is set to .TRUE.,, indicating..that_ANORP....—.......
restart run processing is to occur,

Following initialization, -he next processing step depends on whether
the user has supplied a new primary input stream in his run input deck. If
the RSTRT CS was the only card image in the input deck, run processing
resumes with the execution of the control statement within the initial-run
input stream which followed the CKPNT CS that generated the applicable
checkpoint (restart) cycle.

An inserted primary input stream can be processed either prior to or
instead of the resumption of checkpointed input stream processing as
described above. An inserted primaty input stream may not contain a CKPNT
control statement.

The value of logical system parameter JRSTRT upon completion of the
inserted input stream (ENDCS) processing determines whether the run will
terminate or resume processing the checkpointed input stream. The JRSTRT is
set to ,TRUE. during restart-run initialization. 1If the user has changed
its value to .FALSE., and the ENDCS is processed, the run will be terminated
at that point. If JRSTRT is equal to .TRUE. at ENDCS process time, run
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Processing will continye with the exacution of the control statement tlt
follows the applicable CKRNT CS withifi the checkpointed input gtreams.

3.10.2 CXKENT CS

Purpose: The cxpNT control statement establighes & - potential check-
point-within a usez's run. A CKBNT CS$ is executed only when system param-
eter. JCKPNT=,TRUE.; each execution generates a new cycle on a predesignated
checkpoint file, The checkpoint cycle containg the internal system 4nd run-

Format: [lahelﬁlckmtﬁsmpl $
label label name

ST0P optional keyword, If specified Oh an executed CKPNT Cs,

Examgles:
LABEL1 CKPNT $

CKPNT STOP §

Restriction: fhe CKPNT CS is valid within any input stream except for
a primary input stream inserted in an ANOPP restart run, ... ..

3.10.3 RSTRT Cs

reestablishes a checkpointed operating eénvironment, It identifies, through
the specification or omission of keyword parafteters, the name of the exter-
nal restart file and the checkpoint cycle on the file where the operating

The RSTRT CS also allows the user to specify new values for initializa-
tion and system parameters. Table 5 in this section Presents those param-
eters subject to RSTRP CS specification,

Format:
RSIRT RS TRYesetn) (gRSCYCLmcn] [gparasnase, =vaive, ... sgbarainase, =valie,] §
RSTitT=gefri optional keyword specification of the external file name

(sefn) by which the restart file must he currently assigned
to the user's job, 1f omitted, RSTRT=RSFILE is assumed,
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RSCY¥Cl=cn optional keyword specification of the inteder checkpoint
cyclé nuftber on the restart file from which the operating
environment is to be reeastahlished at the initiation of
this ruh, If omitted,_the last cycle on the restart file
is uged,

paramname optioidl specification of the name of a run~-cofitrol initial-
izatioh or system parameter whose checkpointed value is to-
be changed. (See table §.)

value the new value to be assigned the specified paramname at. .
initialization of the restart run
Examples:
RSTRT §

RSTRT RSTRT=RFILEIN LENGL=30000 CKPN% :NEWRFLE $
RSTRT-RSCYCLE=3, JECHO= TRUE. $

Restrictions:

RSTRT CS is valid only as the first CS and, optionally, the only CS in
a restart run input deck.

The specified or assumed external file name (séfn) of the restart file
may not be the same as. the external file name of any seduential library file
or run-life data-unit file used within the run.

3.10.4 Exanples

Checkpoint run example 1: For the following example, the run is ini-
tidlized with checkpoint processing active via the initialization paratieter
CKPNT specification on the ANOPP CS; system parameter JCKPNT is automati-~

cally initialized as .TRUE.; and external sequential file JETFILE is identi-
fied as the checkpoint file:

ANOPP CKPNT=JETFILE §$
STA?TCS $

CP1 CKPNT $

IF (KEYITEM .EQ. .TRUE.) GOTO CP2 $
SETSYS JCKPNT=,FALSE. $

cp2 CKPTN STOP $
SETSYS JCKPNT=,TRUE. $

CcP3 CKPNT STOP $

ENDCS §
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TARLE 5,~ RSTRT CS INITIALIZATION-AND--8YSTEM PARAMETFRS

parameter | Parameter value pefault
name type Description value
Type Range
ACCOUNT Systom® Controls accumulation of costeacrounting togical +TRUE, +FALSE,
data associated with each functional «FALSE,

module or executive processor

ACCOUNT=,TRUE. - accumulate accounting data
ACCOUNT=,FALSE, = do not accumulate
accounting data

CKPNT Initiali~ | Identifies name of external checkpoint file| Alphanumeric CPFILE
zation to be generated during run., Its speci- name of
fication also rxesults in system parameter seven
JCKPNT being initialized as .TRUE,., auto- characters
matically activating checkpoint process- or less
ing in the run

JECHO systema Controls printing of CS card image upon Logical +TRUE. +FALSE.
validation in primary edit phase (primary +«FALSE,
input stream editing) and secondary edit
phases (procedure member-editing)

JECHO= ,TRUE, - print CS card images
JECHO=,FALSE, - do not print CS card

images
JLOG system? Control printing of CS card images upon Logical +TRUE, «TRUE,
execution in executive processing +«FALSL,
phases

JLOG=,TRINE. = print CS card images
JLOG=,FALSE. = do not print CS card

images
LENGL Initiali- | Controls size (number of computer words Tnteger 23000 12000
zation within user's job field length) assigned
to global dynamic stores (GbS) for this
ANOPP run
NAETD Initiali- | Controls number of table-directory entries Integer 21 10
zation initially allocated for this ANOPP run
NAEUD Initiali- | Controls number of data unit directory Integer 35 25
zation entries initially allocated for this
ANOPP run
NLPPM Initiali- | Controls number of lines per page to be Integer >15 48
zation used for ANOPP printed output during
this run
NOGO Initiali- |pDetermine if ANOPP run is to be limited Logical +TRUE, +FALSE.
zation to primary-edit-phase execution only +FALSY,

NOGO=,TRUE. ~ primary-edit-phase-only
run
NOGO=.FALSE. ~ normal ANOPP run

°Usage discussions for each of the initialication parameters are presented in section 3.1.3
and for each of the system parameters in section 3.2,
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Checkpoint CP1 will be executed, However, the next checkpoint to be
exdcuted depends on the result of the IF C8 test, Chackpoint CP2 will be
executed if logical user pdram KEYITEM=,TRUE. followed by run termination
via the STOP keyword specification on the CKPNT C8, Otherwise, the SETSYS
C8 preceding checkpoint CP2 will deactivate checkpoiht proceasing and Cp2
CKPNT will be ignored. In this case, checkpoint CP3 would subsequently be
executad and terminate the run.

Checkpoint run example 2: For the following example, the run would be
initialized with checkpoint processing inactive (system param JCKPNT set to
default.value..FALSE.). Checkpoint CKP1 would not be executed.

STARTCS $

CKP1 CKPNT $

SETSYS JCKPNT=,TRUE. $
CKP2  CKPNT $

ENDCS §$

The SETSYS CS specification of JCKPNT=.TRUE., would initialize check-
point processing in the run., The checkpoint file used will have the default
external name of CPFILE. Checkpoint CKP2 will be executed, followed by
continued run processing since the CKPNT CS keyword STOP was not specified.,

Restart run exanple 1: Assume that the following CS is the only card
image in the user's input stream, that this is a restart of the run shown in
checkpoint run example 1 above, and that the CKPNT CS labeled CP2 was the
last checkpoeint executed in that run:

RSTRT RSTRT=JETFILE CKPNT=NEWCPF $

The operating environment preserved by CKPNT CP2 will be reestablished
since RSTRT CS keyword RSCYCL was not specified and the last cycle found on
the restart file is used by default. Since the RSTRT CS also specifies
initialization parameter CKPNT, checkpoint processing will also be initially
active during this restart run., Processing will resume with the execution
of the control statement in the input stteam of the checkpointed run that
follows the CKPNT CS labeled CP2, Subsequent execution of CKPNT control
statements will result in new checkpoint cycles being generated on check=-
point file NEWCPF.

Restart run example 2: Again; assume that the following is a restart
of the run shown in checkpoint run example 1 above., Since the RSTRT CS
keyword RSTRT= is not specified, the system assumes that the user's restart
file is assigned to this job by the default external file name RSFILE.
Keyword RSCYCL specified that cycle 1 on the file, generated by the CKPNT CS
labeled CP1 in the checkpointed run, will be used to reestablish the operat~
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ing environment, The user has also chosen to reset the checkpointed value
of Rystem—parametap JECHO to ,FALSE.. .

RSTRT RSCYCILa1 JECHO=, FALSE. $
8TARTCS §
*

[ ]
EXECUTE FMIET $
IF (FMRESULT .EQ. .TRUE.,) GOTO ENDIT §
SETSYS JRSTRT=.FALSE, $

ENDIT ENDCS $

Following initialtzation. processing will resume with the aexecution of
the inserted primary input stream above. Following the execution of the
ENDCS ending the inserted stream, the system will check the current value of
system parameter JRSTRT:

If JRSTRT=,FALSE., restart run processing terminates,

If JRSTRT is still get at restart-run initial value +TRUE,,
Processing will continue with the execution of the control statement
following the CKPNT CS labeled CP1 in the input stream of the check-
pointed run.




4 _ANOPP_FUNCTIONAL MODULES

This Rection deacribes the functional modules, provides the instruce
tions for their use, documents the inputs required for execution, and
describea the resulting outputs, Fach functional module in implemented
using the EXECUTE CS as documented in seation 3.4,2,

The functional modules described in this section are documented with
internal documentation that is maintained in the FORTRAN source code, For
ease of use, it is arranged in accordance with the format described in
figure 1. When questions arise concerning the operation of a functional
module, the source code should he consulted for tho exact requirements and
results, This is done to ensure that the correct documentation he available
for each version of the proqgram in existence. The level described in this
manual is Level 03/00/00

4.1 OVERVIEW
The functional modules installed in ANOPP fall into seven categories:

1. Alrcraft flight dynamics
2. Propadation effacts

3. Source noise parameters
4. Propagation

5. Received noise

6. Utilities

7. Noise sources

The ANOPP User's Manual documents modules in the same order as the ANOPP
Theoretical Manual (ref., %) documents prediction methods, since these
manuals are meant to be companion volumes.,
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COLUMN

0 0 1111

1 6 0246

L 2 1]

* PURPOSE - short description of the functional moduie (1 - 2 sentences)
* AUTHOR - 1inftials and level number, such as L01/00/00

* INPUT

* USER PARAMETERS

* Name, - description - default value

®

* L[]

* L]

* Name, - description - default value

* MEMBERS AND TABLES

* DATA UNIT(DATA MEMBER) - short description of data requirement
* OuTPUT

* SYSTEM PARAMETERS

* Name - description

* USER PARAMETER - same as for INPUT

* MEMBERS AND TABLES

* DATA UNIT(DATA MEMBER) - shoft description ef data requirements
* DATA BASE STRUCTURES

* DATA UNIT(DATA MEMBER) - complete description of data and required
* format

* ERRORS

- NON-FATAL - description of errors that are possible within the

* functional module.

* FATA! - functional modules are requested to not use fatal errors.
* In the event this is not followed they must be documented
* in this section.

* LDS REQUIREMENTS - describes the amount of local dynamic storage

* required by this module.

* GDS REQUIREMENTS - describes the amount of global dynamic storage

*

required fcr this module.

Figure 1.- ANOPP functional module prologue format,
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4.2-AIRCRAFT FLIGHT DYNAMICS
4.2.1 Atmospheric Module (ATM)

PURPOSE - BUILD TABLE OF ATMOSPHERIC MODEL DATA AS FUNCTLONS

OF ALTITUDE
AUTHOR - SWP(L03/00/00)
MMF (L03/00/09)
INPUT ,
USER PARAMETERS TYPE DEFAULT
DELH aLIx;gne INCREMENT FOR OUTPUT RS 100,
F
H1 GROUND LEVEL ALTITUDE RS 0. ...
REFERENCED TO SEA LEVEL
M (FT)
IUNITS  INPUT UNITS CODE A 2HSI
=2HSI . INPUTS ARE IN St
UNITS
=7HENGLISH, INPUTS ARE IN ENGLISH
UNITS
NHO NUMBER OF ALTITUDES FOR OUTPUT I 1
ATMOSPHERIC FUNCTIONS
P1 ATMOSPHERIC PRESSURE AT RS 101325,
GROUND LEVEL  N/M**2 (LBF/FT+*2)
IPRINT  PRINT CODE FOR FORTRAN WRITE 1 3
0  NO PRINT DESIRED
1 INPUT PARAMETER PRINT ONLY
2 OUTPUT PRINT ONLY
3 BOTH INPUT PARAMETER AND OUTPUT PRINT
MEMBER
ATM( IN )
TEMPORARIES
MEMBER
SCRATCH( TABL )
ouTPUT
SYSTEM PARAMETER
NERR EXECUTIVE SYSTEM PARAMETER FOR ERROR ENCOUNTERED
DURING EXECUTION OF A FUNCTIONAL MODILZ. NERR
SET TO .TRUE. IF ERROR ENCOUNTERED.
MEMBE R
ATM( TMOD )
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Atmospheric Module (ATM)

DATA BASE STRUCTURES _
ATM( IN ) CONTAINS DATA INPUT TO ATM IN FOLLOWING FORMAT

1 3RS ALT, TEMP, RELATIVE HUMIDIVY
(ALTITUDE, “ALT", IS
REFERENCED TO SEA LEVEL AND
SHOULD NOT BE LESS THAN USER
PARAMETER H1.,)

LY Y Y LY LT

ALTITUDE UNITS M(FT)
TEMPERATURE UNITS  KELVIN(RANKINE)
RELATIVE HUMIDITY  PERCENT
SCRATCH( %.::2 )
TEMPORARY TWO-DIMENSIONAL TYPE 1 DATA TABLE
INDEPENDENT VARIABLES
1. ALTITUDE
2. ORDERED POSITION
DEPENDENT VARIABLES IN FOLLOWING.ORDER
TEMPERATURE
HUMIDITY
ATM( TMOD ) OUTPUT TWO-DIMENSIONAL TYPE 1 DATA TABLE OF
ATMOSPHERIC MODEL VALUES IN DIMENSIONLESS UNITS
INDEPENDENT VARIABLES
1. ALTITUDE (REFERENCED TO GROUND LEVEL)
2. ORDERED POSITION
DEPENDENT VARIABLES IN FOLLOWING ORDER
PRESSURE
DENSITY
TEMPERATURE
SPEED OF SOUND
AVERAGE SPEED OF SOUND
HUMIDITY
COEFFICIENT OF VISCOSITY
COEFFICIENT OF THERMAL CONDUCTIVITY
CHARACTERISTIC IMPEDANCE (RHO*C)

ERRGRS
NON-FATAL
1. USER PARAMETER NHO IS OUT OF RANGE
2. MEMBER CONTAINING INPUT DATA NOT AVAILABLE
3. LOCAL DYNAMIC STORAGE INSUFFICIENT
4, ERROR OCCURRED IN TABLE BUILD ROUTINE WHICH PREVENTED
THE BUILDING OF A TABLE.
5. MEMBER CONTAINING INPUT DATA INVALID
FATAL - NONE
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4.2.2 Geometry Module (GEQ)

PURPOSE - TO CALCULATE THE SOURCE TO OBSERVER GEOMETRY

AUTHOR REG(L03/00/00
WKB(L03/00/01

WKB(L03/00/03
MMF (L03/00/09)
INPUT
USER PARAMETERS DEFAULT
SI UNITS
AW REFERENCE AREA OF THE AIRCRAFT
(EXAMPLE, WING AREA),
Mex2 (FT#*2) 1.00
CTK CHARACTERISTIC TIME CONSTANT | 1.00
DELDB  LIMITING NOISE LEVEL, DOWN FROM THE PEAK(DB) 20.
MASSAC REFERENCE MASS OF THE AIRCRAFT,
KG (SLUGS) 416.8
START  INITIAL FLIGHT TIME TO BE CONSIDERED, S 0.
STOP  FINAL FLIGHT TIME TO BE CONSIDERED, S 9999,
DELT  RECEPTION TIME INCREMENT, S .5

DELTH ~ MAXIMUM POLAR DIRECTLVITY ANGLE LIMIT, DEG  10._..
ICOORD OUTPUT OPTION
0 NEITHER BODY NOR WIND OUTPUT REQUIRED 3
1 BODY AXES OUTPUT REQUIRED
2 WIND AXES OUTPUT REQUIRED
3 BOTH WIND AND BODY AXES OUTPUT REQUIRED
DIRECT =.FALSE., INTERPOLATE FROM FLI(PATH) .FALSE,
OBSERVER RECEPTION TIMES AND
GEOMETRY BASED ON USER
PARAMETERS START, STOP, DELTH,
AND DELT
=.TRUE. , CALCULATE OBSERVER RECEPTION
TIMES AND GEOMETRY BASED ON THE
EXACT FLIGHT TIMES AS READ FROM
UNIT MEMBER FLI(PATH)
IPRINT OUTPUT PRINT OPTION 3
0 NO PRINT DESIRED
1 INPUT PRINT ONLY
2 QUTPUT PRINT ONLY
3 BOTH INPUT AND OUTPUT PRINT
IUNITS UNITS FLAG FOR BOTH INPUT AND QUTPUT 2HS1
2HS1 METRIC UNITS
THENGLISH  ENGLISH UNITS

MEMBERS
FLI(PATH)
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Geometry Module (GEO)

GEO( SOURCE) - NEEDED IF OTHER THAN BODY AND WIND AXES
SYSTEMS ARE TO BE QUTPUT.
OBSERV(COORD) -~ GEOMETRY OF OBSERVERS

ouTPUT
USER PARAMETERS
GEOERR GEOMETRY ERROR FLAG
0 NO OUTRUT WITHIN RANGE
1 SUCCESSFUL COMPLETION

MEMBERS
GEO(BODY) ~ GEOMETRY ASSOCIATED WITH BODY AXIS SYSTEM
GEO(WIND) - GEOMETRY ASSOCIATED WITH WIND AXIS SYSTEM
GEO(XXXX) - GECMETRY ASSOCIATED WITH USER SUPRLIED SOURCE

COORDINATE SYSTEM(S). THE MEMBER NAME(S) XXXX
IS GIVEN BY THE SECOND ELEMENT OF EACH RECORD
FROM UNIT MEMBER GEO(SOURCE). THE NUMBER OF
RECORDS IN GEO(SOURCE) DETERMINES THE NUMBER OF
GEO(XXXX) UNIT MEMBERS. IT IS IMPORTANT THAT
THE SECOND ELEMENT OF EACH RECORD IN
seo&souac5) BE UNIQUE TO ALLOW EACH COORDINATE

SYSTEM TO HAVE ITS OWN MEMBER NAME ON UNIT GEO.
TEMPORARY
MEMBERS
SCRATCH(FLITAB) - TABLE OF FLIGHT DATA CREATED AND USED

BY GEO

SCRATCH(FLIGHT) - TEMPORARY MEMBER CONTAINING OUTPUT DATA
PRIOR TO ARRANGING IT ONTO THE OUTPUT
DATA MEMBERS

DATA STRUCTURES
ATM(TMOD) - TYPE 1 DATA TABLE OF ATMOSPHERIC MODEL CONTAINING
EIGHT FUNCTIONS OF ALTITUDE., DEPENDENT VARIABLES
ARE IN THE FOLLOWING ORDER BY ORDERED POSITION
1. ATMOSPHERIC PRESSURE
2. DENSITY
3. TEMPERATURE
4, SPEED OF SOUND
5. AVERAGE SPEED OF SOUND
6. RELATIVE HUMIDITY
7. COEFFICIENT OF VISCOSITY
8. COEFFICIENT OF THERMAL CONDUCTIVITY
9. CHARACTERISTIC IMPEDANCE
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Geometry Modulé (GEO)

FLI(PATH) - INPUT MEMBER IN 10RS FORMAT, EACH RECORD CONTAINS
THE #‘: TRAJECTORY DATA IN THE FOLLOWING ORDER
wo' - FLIGHT TIME

WOn. o = A/C X LOCATION (EARTH FIXED)

WORD 3 - Y LOCATION (EARTH FIXED

WORD 4 - Z LOCATION (EARTH FIXED

WORD 5 - PSI EULER ANGLE (EARTH FIXED - BODY)
WORD 6 - TH EULER ANGLE (EARTH FIXED - BODY
WORD 7 - PHI EULER ANGLE (EARTH FIXED - BODY
WORD 8 - PSI EULER ANGLE &sonv - WIND

WORD 9 - TH EULER ANGLE (BODY - WIND

WORD 10 - PHI EULER ANGLE (BODY - WIND)

GEO(SOURCE)- INPUT MEMBER CONTAINING DESCRIPTIONS OF SOURCE
COORDINATE SYSTEMS FOR WHICH OUTPUT IS REQUIRED
THE MEMBER CONSISTS OF RECORDS IN I,A8,6RS,A80
FORMAT WHERE |
ELEMENT 1 - SOURCE COORDINATE INDEX
ELEMENT 2 - SOURCE COORDINATE NAME
(THIS NAME WILL BE THE MEMBER NAME
XXXX USED ON UNIT MEMBER GEO(XXXX))

ELEMENT 3 - X OFFSET FROM THE BODY ORIGIN
ELEMENT 4 - Y OFFSET FROM THE BODY ORIGIN
ELEMENT 5 - 2 OFFSET FROM THE BODY ORIGIN
ELEMENT 6 - PSI EULER ANGLE(BODY - SOURCE
ELEMENT 7 - TH EULER ANGLE(BODY - SOURCE
ELEMENT 8 - PHI
ELEMENT 9 - SOURCE COORDINATE DESCRIPTION

GEO(XXXX) -
THE FORMAT OF GEO(XXXX) IS AS FOLLOWS:
RECORD  WORD DESCRIPTION
1 RECORD FORMAT IS I,3RS,I,RS
1 OBSERVER INDEX FOR FIRST OBSERVER
2 X COORDINATE OF OBSERVER
3 Y COORDINATE OF OBSERVER
4  Z COORDINATE OF OBSERVER
5  NUMBER OF RECEPTION TIMES ASSOCIATED WITH
THIS OBSERVER (ASSUME VALUE IS N)
6  OBSERVER'S HEIGHT
2 RECORD FORMAT IS *RS

1
. RECEPTION TIMES FOR CURRENT OBSERVER
: INDEX
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Geometry Modulé (GEO)

RECORDS 3 THROUGH N+2 CONTAIN GEOMETRY DATA FOR EACH
RECEPTION TIME., RECORD 3 CONTAINS GEOMETRY DATA FOR
THE FIRST RECEPTION TIME, RECORD 4 FOR THE SECOND
RECEPTION TIME,... RECORD N+2 FOR THE N TH RECEPTION

TIME.

3

N+3

N+4

N BWN -

RECORD FORMAT IS *RS

DISTANCE OF SOURCE FROM OBSERVER
EMISSION TIME

DIRECTIVITY ANGLE

ELEVATION ANGLE

AZIMUTH ANGLE

REPEAT OF RECORD 3 FOR SECOND RECEPTION TIME

.-

e

N<WN -

1

M

RECORD FORMAT IS *RS

OBSERVER INDEX FOR SECOND OBSERVER

X COORDINATE OF OBSERVER

Y COORDINATE OF OBSERVER

Z COORDINATE OF OBSERVER

NUMBER OF RECEPTION TIMES ASSOCIATED WITH
THIS OBSERVER (ASSUME VALUE IS M)

RECORD FORMAT IS *RS

RECEPTION TIMES FOR CURRENT OBSERVER
INDEX

RECORD N+5 THROUGH RECORD N+M+4 CONTAIN GEOMETRY DATA
FOR EACH RECEPTION TIME STORED IN THE SAME MANNER AS
DESCRIBED ABOVE IN RECORDS 3 THROUGH N+2.

THE PATTERN AS SEEN IN RECORDS 1 THROUGH N+2 AND RECORDS
N+3 THROUGH N+M+4 CONTINUES FOR ALL OBSERVERS

0BSERV(COORD) - MULTI-RECORD MEMBER WITH FORMAT = 4H3RS$,
CONTAINING ONE RECORD FOR EACH OBSERVER WITH
VALUES OF THE X, Y, Z COORDINATES

- GEOMETRY ASSOCIATED WITH BODY AXES - SAME
FORMAT AS FOR GEO(XXXX)

GEO(BODY)

GEO(WIND)

- GEOMETRY ASSOCIATED WITH WIND AXES - SAME
FORMAT AS FOR GEO(XXXX)
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SCRATCH(FLITAB)~-TYPE ONE UATA TABLE OF NINE FUNCTIONS OF
FLIGHT TIME ARRANGED IN THE FOLLOWING ORDER
1. FLIGHT TIME
2. A/C X (EARTH FIXED)
3. A/C Y (EARTH FIXED
4, A/C 7 (EARTH FIXED
6. PSI EULER ANGLE (EARTH FIXED - BODY
6. TH EULER ANGLE (EARTH FIXED - BODY
7. PHI EULER ANGLE (EARTH FIXED - BODY
8. PSI EULER ANGLE (BODY - WIND
9. TH EULER ANGLE 2aoov - WIND
10. PHI EULER ANGLE (BODY - WIND

SCRATCH(FLIGHT)-TEMPORARY DATA UNIT(DATA MEMBER) TO HOLD
OUTPUT DATA PRIOR TO TRANSLATION INTO OUTPUT
COORDINATE SYSTEMS. THE MEMBER CONSISTS OF
RECORDS IN 11RS FORMAT IN THE FOLLOWING ORDER

1., RECEIVED TIME

2. FLIGHT TIME

3. A/C X (EARTH FIXED

4. A/C Y (EARTH FIXED

5. A/C Z (EARTH FIXED)

6. PSI EULER ANGLE (EARTH FIXED - BODY)
7. TH EULER ANGLE (EARTH FIXED - BODY
8. PHI EULER ANGLE (EARTH FIXED - BODY
9. PSI EJLER ANGLE (BODY - WIND

10. TH EULER ANGLE (BODY - WIND

11. PHI EULER ANGLE (BODY - WIND)

ERRORS
NON-FATAL

1. INSUFFICIENT LDS FOR EXECUTION

2. MORE THAN 18 SOURCE COORDINATE SYSTEMS DEFINED

3. UNABLE TO INTERPOLATE TABLE ATM(TMOD)

4.- USER PARAMETER VALUE QUT OF RANGE, DEFAULT TO BE USED

5. NO FLIGHT TIMES THAT CORRESPOND TO USER SUPPLIED
INPUT PARAMETERS START AND STOP

LDS REQUIREMENTS
LENGTH = 8%( NSOURCE+2 ) + 3*NUMOBS + MAXTIMES + 10*NTIMES

WHERE
NSOURCE = NUMBER OF COORDINATE SYSTEMS
NUMOBS = NUMBER OF OBSERVERS
MAXTIMES = MAXIMUM NUMBER OF TIMES FOR ANY OBSERVER
NTIMES = NUMBER OF FLIGHT PATH TIMES

GDS REQUIREMENTS
ALLOCATION REQUIRED FOR TABLES ATM(TMOD) AND SCRATCH(FLITAB)
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4.2,3 Flight Dynamics Module (FLI)

PURPOSE - COMPUTES THE TWO-DIMENSIONAL TRAJECTORY OF AN AIRCRAET
AS A FUNCTION.OF TIME,

AUTHOR - SLP(L03/00/00
CBF(L03/00/05
DSW(L03/00/07
SLP(L03/00/07
MMF(L03/00/09

INPUT ,
USER PARAMETERS DEFAULT
SI UNITS
IUNITS  SYSTEM OF UNITS 2HS 1
2HS1 sl
THENGLISH  ENGLISH |
NJO NO. OF INTEGRATION STEPS COMPLETED 0
IBRINT  INTEGER PRINT OPTION 3
0 NO PRINT DESIRED
‘ 1 INPUT PRINT ONLY

2 OUTPUT PRINT ONLY
3 INPUT AND OUTPUT PRINT
IPTAPE  INTEGER TAPE QUTPUT OPTION
0 NO PLOT FILE GENERATED
1 TT,VA,XA,ZA,THW,ANGLE-OF
ATTACK AND POWER SETTING
WRITTEN TO TAPE7 AT EACH
TIME STEP, FORMAT(7F15.4)
HEADER RECORD FORMAT(2A15,2F15.4,A15)
10UT OUTPUT MEMBER OPTION 0
0 NO OUTPUT MEMBER
1 OUTPUT IN ORIGINAL UNITS

J INITIAL INTEGRATION STEP NUMBER 1
TSTEP MAXIMUM ACCEPTABLE TIME INTERVAL 1.0
BETWEEN INTEGRATION STEPS,
SEC
MSTEP MAXIMUM MACH NUMBER INCREMENT 0.1
BETWEEN ENGINE TABLE ENTRIES
X1 DAMPING COEFFICIENT FOR PITCH DYNAMICS .95
PITCH PITCH ANGLE, DEG 0.0
TLG LANDING GEAR RETRACTION TIME, 0.
SEC
** REFERENCE VALUES *+
AE ENGINE INLET REFERENCE AREA, P1/4
Me#*2 (FT**2)
AW WING REFERENCE AREA, 100.

Mr*2 (FT**2)
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Flight Dynamits Module (FLI)

B WING SPAN, M (FT) 20,
M1 FULLY LOADED REFERENCE MASS, 10000,
KG (SLUGS)
2 ALT&T%DE)AI BRAKE RELEASE, . 0.
FT
TAU COEFFICIENT OF ROLLING FRICTION 0.01
NENG. NUMBER OF ENGINES IN EACH GROUP 1,0,0,0
E ENGINE INCLINATION ANGLE WRT 0.,0.,0.,0.
BODY AXES FOR EACH ENGINE GROUP, DEG
ENGNUM  ENGINE IDENTIFIER ARRAY FOR 3HENT ...
ENGINE GROUP 3HEN4
#x CONDITIONS AT START OF FLIGHT SEGMENT w+
T INITIAL TINE, 0.0
SEC
VA INITIAL VELOCITY, 0.0
M/S (FT/S)
XA LNITI?LT?ISTANCE FROM ORIGIN, 0.0
M (F
YA INITI?L ?IDELINE DISTANCE, 0.0
M (FT
ZA INITIAL ALTITUDE | 0.0
(ZA;Z%FI?PLIES AIRCRAFT IS ON.GROUND),
T
MASS INITIAL MASS 10000,
THW INITIAL FLIGHT PATH ANGLE, DEG 0.0
% STOPPING CRITERIA *¥
JF FINAL INTEGRATION STEP NUMBER LIMIT 50
TF FINAL TIME LIMIT, 100.
SEC
VF FINAL VELOCITY LIMIT, 155.
M/S (FT/S)
XF FINAL DISTANCE LIMIT, 10000.
M (FT)
ZF FINAL ALTITUDE LIMIT, 1000.
M (FT)

NOTE: NORMAL TERMINATION OCCURS IF ANY OF THE ABOVE LIMITS IS
REACHED OR IF THE LAST RECORD OF ANY OF THE PILOT CONTROL
MEMBERS IS SATISFIED.

TABLES/MEMBERS

NOTE: THE FOLLOWING ARE UNIT ( MEMBER ) NAMES
ATM(TMOD)

AERO( CL

AERO( CD

AERO(CDLG)

ENG(DYN) |

FLI(TEMP)  *NOT READ IF NJO=O*

FLI(FLIXXX)  *NOT OPENED [F IOUT=0*
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Flignt Dynamics Module (FLI)

FLI(PATH)  *NOT OPENED. IF 10UT=0*

PILOT(CONTROL)

PILOT(FLAP)

PILOT(POWERL

PILOT(POWER2)  * READ ONLY IF NENG HAS 2 OR MORE ELEMENTS
PILOT(POWER3)  * READ ONLY IF NENG HAS 3 OR MORE ELEMENTS
PILOT(POWER4)  * READ ONLY IF NENG HAS 4 ELEMENTS

ouTPUT |

USER PARAMETERS |
NJO NO, OF INTEGRATION STEPS COMPLETED
T ACTUAL FINAL TIME
VA ACTUAL FINAL VELOCITY
XA ACTUAL FINAL DISTANCE
ZA ACTUAL FINAL ALTITUDE
MASS FINAL MASS
THN ACTUAL FINAL FLIGHT PATH ANGLE
PITCH ACTUAL FINAL PITCH ANGLE
HSTEP FINAL TIME STEP SIZE

MEMBER DESCRIBED UNDER DATA BASE STRUCTURES

FLI(PATH) - FLIGHT DATA AT EACH INTEGRATION STEP
IN ORIGINAL UNITS. OUTPUT IF I0UT>O
FLI(TEMP) - TEMPORARY INFORMATION USED BY THE
INTEGRATOR TO RESTART.
MEMBER IS WRITTEN ONCE FOR EACH CALL
TO THE FLI MODULE.
FLI(FLIXXX) FLIGHT DATA AT A FEW SELECTED TIMES. OUTPUT ONLY
IF 10UT>0.
ONE MEMBER CREATED FOR EACH ENGINE GROUP; XXX
REPLACED BY ENGNUM(I), I = 1,N, WHERE N =
NUMBER OF ELEMENTS ASSOCIATED WITH PARAMETER, NENG

SYSTEM PARAMETER

NERR SYSTEM ERROR PARAMETER
«TRUE:. - ERROR ENCOUNTERED DURING MODULE
EXECUTION

+FALSE.- NO ERROR

DATA BASE STRUCTURES
ATM( TMOD ) - TYPE 1 DATA TABLE OF ATMOSPHERIC MODEL Of

NINE FUNCTIONS OF ALTITUDE.
VARIABLES IN THE FOLLOWING ORDER:
(PRESSURE ,DENSITY,TEMP. ,SPEED OF SOUND,
AVERAGE SPEED OF SOUND,
ABSOLUTE HUMIDITY,COEFF, OF VISCOSITY,
COEFF. OF THERMAL CONDUCTIVITY,
CHARACTERISTIC IMPEDANCE)

4-12




AERO( CL ) -

AERO( CD ) -

AERO( COLG ) -

ENG(DYN) -

PILOT(CONTROL)-

ORIGINAL PAGE IS
OF POOR QUALITY

Flight Dynamics Module (FLI)

TYPE 1 DATA TABLE OF LIFT COEFF. AS A
FUNCTION OF ANGLE-OF-ATTACK, FLAP SETTING
AND NONDIMENSIONAL ALTITUDE,

ANGLES IN DEGREES AND ALTITUDE DIVIDED

BY WING SPAN,

TYPE 1 DATA TABLE OF DRAG COEFF, AS A
FUNCTION OF ANGLE-OF-ATTACK, FLAP SETTING
AND NONDIMENSIONAL ALTITUDE

ANGLES IN DEGREES AND ALTITUDE DIVIDED

BY WING SPAN

TYPE 1 DATA TABLE OF LANDING GEAR DRAG
COEFF. AS A.FUNCTION OF LIFT COEFF.

TYPE 1 DATA TABLE OF ENGINE PERFORMANCE
DATA; THREE FUNCTIONS OF MACH NUMBER AND
POWER SETTING. DEPENDENT VARIABLES IN THE
FOLLOWING ORDER:

SPECIFIC THRUST, RE CA

AIR FLOWRATE, RE RHOA*CA*AE

FUEL FLONRATE, RE RHOA*CA*AE

INPUT UNIT MEMBER WITH FORMAT=2HCI,
EACH "CI" ( IE, CARD IMAGE ) RECORD HAS THE SAME
FIELDS. THE FIELDS ARE AS FOLLOWS :

FIELD CONTENTS
1 ONE OF THE FOLLOWING CONDITION
PARAMETER NAMES :
MACH MACH NUMBER
TIME TIME
RANGE DOWNRANGE POSITION

ATTACK  ANGLE OF ATTACK
ALTITUDE  ALTITUDE
PITCH PITCH ANGLE
PATH FLIGHT PATH ANGLE
2 ONE OF THE FOLLOWING LOGICAL
OPERATORS :
.EQ. .NE. .LEU ‘LT' .GE. .GT.
3 CONDITION REFERENCE VALUE GIVEN BY
EITHER A USER DEFINED PARAMETER NAME
OR A "RS" VALUE

4-13
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Flight Dynamics Module (FLI)

4 ONE OF THE FOLLOWING GOAL PARAMETER
NAMES
MACH MACH NUMBER
ATTACK  ANGLE OF ATTACK
PITCH PITCH ANGLE
PITCHOT  PITCH ANGLE RATE OF
CHANGE
PATH FLIGHT PATH
PATHDT  FLIGHT PATH RATE OF
~ CHANGE
5- GOAL REFERENCE VALUE GIVEN BY EITHER
A USER DEFINED PARAMETER NAME OR A
“RS" VALUE
6 FORCING FUNCTION CONSTANT GIVEN BY

EITHER A USER DEFINED PARAMETER NAME
OR A REAL SINGLE (RS) PRECISION VALUE

THE VALUES SPECIFIED BY FIELDS 4, 5, AND 6

IN RECORD 1 REMAIN IN EFFECT AS LONG AS THE
CONDITION AS REFLECTED BY FIELDS 1, 2 AND 3
REMAINS .TRUE. ONCE THIS CONDITION BECOMES
JFALSE., FIELDS 1, 2 AND 3 OF THE NEXT RECORD
ESTABLISH THE NEXT CONDITION TO BE TESTED,

IF THIS CONDITION IS .TRUE., THEN FIELDS 4, 5
AND 6 SPECIFY VALUES TO BE USED. WHEN THE
CONDITION IS .FALSE., FIELDS 1, 2 AND 3 OF
THE NEXT RECORD ESTABLISH THE NEXT CONDITION
TO BE TESTED. THIS PATTERN CONTINUES UNTIL
THE LAST RECORD IS PROCESSED.

PILOT(FLAP) - INPUT UNIT MEMBER WITH FORMAT=2HCI, EACH RECORD
HAS THE SAME FIELDS. THE FIELDS ARE AS FOLLOWS:

FIELD CONTENTS
1 ONE OF THE FOLLOWING CONDITION
PARAMETER NAMES :

MACH MACH NUMBER
TIME TIME
RANGE DOWNRANGE POSITION
ALTITUDE  ALTITUDE
FLAP FLAP ANGLE

2 ONE OF THE FOLLOWING RELATIONAL

OPERATORS
9EQ. oNEo cLT- oLEo oGTo oGEb
3 CONDITION REFERENCE VALUE GIVEN BY
EITHER A USER DEFINED PARAMETER NAME
OR A "RS" VALUE

4-14

gy




TITRETIRT R TR TymmETREEwemommTE T ey

ORIGINAL PPACH 15
OF POOR QUALITY

Flight Dynamics Module (FL1)

4 ONE OF THE FOLLOWING GOAL PARAMETER
NAMES :
FI.AP FLAP ANGLE
FLAPDT FLAP ANGLE RATE OF
CHANGE
5 GOAL REFERENCE VALUE uIVEN BY EITHER
A USER DEFINED PARAMETER NAME OR A
"RS" VALUE

THESE RECORDS ARE PROCESSEN IN THE SAME
MANNER AS DESCRIBED FOR UNIT MEMBER
PILOT(CONTROL).

PILOT(POWER) - INPUT UNIT MEMBER WITH FORMAT=2HCI., EACH RECORD
HAS THE SAME FIELDS. THE FIELDS ARE AS FOLLOWS:

FIELD CONTENTS
1 ONE OF THE FOLLOWING CONDITION
PARAMETER NAMES :

MACH MACH NUMBER
TIME TIME
RANGE DOWNRANGE POSITION
ALTITUDE  ALTITUDE
POWER POWER SETTING

2 ONE OF THE FOLLOWING RELATIONAL

OPERATORS :
.EQ. .NE. .LT. .LE‘ .GT. .GE.
3 CONDITION REFERENCE VALUE GIVEN BY
EITHER A USER DEFINED PARAMETER NAME
OR AS A "RS" VALUE
4 ONE OF THE FOLLOWING GOAL PARAMETER
NAMES :
POWER POWER SETTING
POWERDT POWER SETTING RATE OF
CHANGE
5 GOAL REFERENCE VALUE GIVEN BY EITHER
A USER DEFINED PARAMETER NAME OR A
"RS" VALUE

THESE RECORDS ARE PROCESSED IN THE SAME
MANNER AS DESCRIBED FOR UNIT MEMBER
PILOT(CONTROL).

OUTPUT MEMBER IN *RS FORMAT CONTAINING THE
FOLLOWING TRAJECTORY DATA IN EACH OF THE
NJO RECORDS:

TIME ,AIRCRAFT POSITION(X,Y,2),EULER ANGLES
FROM VEHICLE CARRIED TO BODY AXIS, AND
EULER ANGLES FROM BODY TO WIND AXIS.

FLI{ PATH )

R T T S rrr———



FLI(FLIXXX)

FLI(TEMP)

ERRORS
NON-FATAL

ORICINAL PAGE 13
OF FOOR QUALITY

Flight Dynamics Module (FLI)

EACH IS IN DIMENSIONAL UNITS,
INPUT MEMBER OF THIS FORM IS OPTIONAL.
USE ONLY IF FLIGHT PATH IS BUILT IN PIECES.

OUTPUT MEMBER IN 6RS,A4,2RS FORMAT. EACH RECORD
CONTAINS FLIGHT TIME,MACH NUMBER,POWER SETTING,
AMBIENT SPEED OF SOUND,DENSITY,VISCOSITY,
LANDING GEAR POSITION,FLAP SETTING AND ABSOLUTE
HUMIDITY.(LANDING GEAR POSITION VALUES ARE
EITHER 4HDOWN OR 4HUP .)

ENGNUM(I) REPLACES XXX IN MEMBER NAME, .
ONE RECORD IS WRITTEN FOR EACH CHANGE IN POWER
SETTING, FLAP SETTING, LANDING GEAR POSITION,
AND FOR EACH TIME MACH NUMBER CHANGES BY
PARAMETER, MSTEP.

INPUT MEMBER IN THIS FORMAT IS OPTIONAL. USE
ONLY IF FLIGHT PATH IS BUILT IN PIECES.

OUTPUT MEMBER IN *RS FORMAT CONTAINING ONE

RECORD OF INTEGRATOR RESTART INFO. THIS MEMBER

IS READ ONLY BY THE.FLI MODULE ITSELF AND ONLY

#gEN A FLIGHT PATH IS BUILT BY SUCCESSIVE CALLS
FLI.

1. INSUFFICIENT SPACE IN LDS

2, INPUTS INVALID

3. MEMBER MANAGER ERROR ON OPENING DATA UNITS

4. ERROR IN INTEGRATION OR INTERPOLATION ROUTINE
5. ILLEGAL TRAJECTORY DETECTED

FATAL
NONE

LDS REQUIREMENTS
LENGTH = NEQ * ( 22 + NEQ ) + ( FLPMAX * 6 ) & ( CTLMAX * 6 ) +
( POWMAX(1) * 95 )

+ ( POWMAX
+ ( POWMAX
WHERE

NEQ

FLPMAX

CTLMAX
POWMAX (1)

+ 2 PONMAxg

2
3
4

* 95 * IF NENG HAS 3 OR MORE ELEMENTS *
* 95 ) (* IF NEMG HAS 4 ELEMENTS *

NUM?ER OF EQUATIONS PASSED TO THE INTEGRATION
ROUTINE

NU:BER OF RECORDS ON THE PILOT'S FLAP CONTROL
MEMBER

NUMBER OF RECORDS ON THE PILOT'S CONTROL MEMBER
NUMBER OF RECORDS ON THE PILOT'S POWER SETTING
ARRAY, FOR FIRST ENGINE GROUP

* 95 ; ﬁ* IF NENG HAS 2 OR MORE ELEMENTS *

4-16
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. POWMAX(2) = NUMBER OF RECORDS ON THE PILOT'S POWER SETTING

ARRAY, FOR SECOND ENGINE GROUP

Lo POWMAX(3) = NUMBER OF RECORDS ON THE PILOT'S POWER SETTING
S ARRAY, FOR THIRD ENGINF GROUP
e POWMAX(4) = NUMBER OF RECORDS ON THE PILOT'S POWER SETTING
ARRAY, FOR FOURTH ENGINE GROUP

GDS REQUIREMENTS ,
SUFFICIENT ALLOCATION FOR THE FOLLOWING TABLES :
ATM(TMOD)
AERO( CL
AERO(CD
AERO(CDLG)
v ENG(DYN)

fl

e
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4.3 PROPAGATION EFFECTS
4.3.1 Atmospheric Absorption Module (ABS)-

PURPOSE. COMPUTE AVERAGE ABSORPTION/WAVELENGTH AS FUNCTION
OF ALTITUDE AND FREQUENCY AND BUILD TABLE

AUTHOR  SWP(L03/00/00)

MMF (L03/00/09)
INPUT
USER PARAMETERS DEFAULT
IN SI UNITS

TUNITS INPUT UNITS CODE 2HS1
=2HS1 , INPUTS IN SI UNITS
=7HENGLISH, INPUTS IN ENGLISH UNITS

ABSINT NUMBER OF INTEGRATION STEPS 5

IPRINT INTEGER PRINT OPTION 3

0  NO PRINT DESIRED
1 INPUT PRINT ONLY
2 OUTPUT PRINT ONLY
3 INPUT AND OUTPUT PRINT DESIRED
SAE METHOD OPTION (L) F
TRUE. - SAE ARP 866 METHOD
FALSE, - ANSI STANDARD METHOD
MEMBERS DESCRIBED UNDER DATA BASE STRUCTURES
SFIELD( FREQ )
NOTE: MEMBERS ARE SPECIFIED BY UNIT( MEMBER ) NAME

TABLES DESCRIBED UNDER DATA BASE STRUCTURES
ATM( TMOD )
OUTPUT
SYSTEM PARAMETER
NERR EXECUTIVE SYSTEM ERROR INDICATOR (L)
JRUE. - ERROR ENCOUNTERED DURING MODULE
EXECUTION
.FALSE. - NO ERROR ENCOUNTERED
TABLES DESCRIBED UNDER DATA BASE STRUCTURES
ATM( AAC )

DATA BASE STRUCTURES
. ATM( TMOD ) TWO-DIMENSIONAL TYPE ONE DATA TABLE OF
LT ATMOSPHERIC MODEL OF NINE FUNCTIONS
; INDEPENDENT VARIABLES
1. ALTITUDE
2. ORDERED POSITION
DEPENDENT VARIABLES
WITH VALUES IN DIMENSIONLESS UNITS
ARRANGED IN FOLLOWING ORDER -
1. PRESSURE
2. DENSITY
3. TEMPERATURE

4-18
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4. SPEED OF SOUND

5. AVERAGE SPEED OF SOUND

6. HUMIDITY

7. COEFFICIENT OF VISCOSITY

8. COEFFICIENT OF THERMAL CONDUCTIVITY
9. CHARACTERISTIC IMPEDANCF

LINEAR INTERPOLATION AND CLOSEST VALUE
EXTRAPOLATION

ATM( AAC )  TYPE ONE DATA TABLE OF ATMOSPHERIC ABSORPTION

COEFFICIENT AS FUNCTION OF ALTITUDE AND
FREQUENCIES, NO EXTRAPOLATION
AND LINEAR INTERPOLATION

SFIELD(FREQ) 1 RECORD MEMBER IN *RS FORMAT CONTAINING VALUES

ERRORS

OF-.1/3 OCTAVE BAND CENTER FREQUENCIES IN HERTZ

NON-FATAL

1.

2.

3.
FATAL

UNABLE TO INTERPOLATE TABLE ATM(TMOD)
UNABLE TO BUILD TABLE ATM(AAC)

INSUFFICIENT SPACE IN LDS FOR REQUIREN ALLOCATION
- NONE
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4.3.2 Ground Reflection and Attenuation Module (GRA)

PURPOSE - COMPUTE GROUND EFFECTS FACTOR AND BUILD TABLE
AUTHOR - SWP(L03/00/00)

MMF (L03/00/09)
INPUT
USER PARAMETERS DEFAULT
COH INCOHERENCE COEFFICIENT .01
C AMBIENT SPEED OF SOUND AT THE GROUND 340.294
M/S,(FT/S)
RHO AMBIENT AIR DENSITY AT GROUND, 1.225
KG/M¥*3 (SLUG/FT**3)
SIGMA GROUND FLOW RESISTANCE, 2.5%10%*5
KG/(S M**3) OR (SLUG/(S FT**3))
GRARF TWO WORD ARRAY CONTAINING FIRST AND 50.
LAST VALUE OF FREQUENCY, HZ 2000.
GRARD TWO WORD ARRAY CONTAINING FIRST AND 100.
LAST VALUE OF DISTANCE,M(FT) 1000.
GRART TWO WORD ARRAY CONTAINING FIRST AND 0.
LAST VALUES OF THETA, DEG 90.
GRAID INDEX FOR GROUND EFFECT OPTION 1
ID = 0 IMPLIES HARD SURFACE SUCH AS CEMENT
ID = 1 IMPLIES TYPICAL SOFT GROUND
GRAND NUMBER OF GROUND DIPS TO BE INCLUDED 5
GRANP NUMBER OF POINTS IN EACH GROUND DIP 5
GRANT NUMBER OF INCIDENCE ANGLES 10
GRANF NUMBER OF FREQUENCIES 5
GRANR2 NUMBER OF IMAGE DISTANCES 5
NSUBB NUMBER OF SUBBANDS PER 1/3 OCTAVE BAND 1
IPRINT PRINT OPTION 3

0 NO PRINT

1 INPUT PARAMETER PRINT ONLY

2 OUTPUT PRINT ONLY

3 BOTH INPUT PARAMETER AND OUTPUT PRINT
DATA BASE MEMBERS

NONE
ouTPUT
SYSTEM PARAMETER
NERR SET TO .TRUE. IF ERROR ENCOUNTERED

DATA BASE MEMBERS
TAB(GE) TYPE 1 DATA TABLE OF GROUND EFECT FACTOR AS

FUNCTION OF PATH DIFFERENCE, COSINE OF INCIDENCE
ANGLE BAND WIDTH FACTOR, AND IMAGE DISTANCE
NOTE: FOR CASE WHERE GRAID = 0

GRANT ,GRANF AND GRANR2 ARE SET = ]

COSINE OF INCIDENCE ANGLE IS SET = 1

BAND WINTH FACTOR IS SET = 0

IMAGE D.STANCE IS SET =1

SO THAT GROUND EFFECT FACTOR IS IN EFFECT A

4-20

AR Sttt b as sk




Y

ORICINAL [~ . -,
OF POOR QuALIY j

Ground Reflection and Attenuation Module (GRA)

— FUNCTION OF PATH DIFFERENCE ONLY,ALTHOUGH TABLE
o IS FOUR-DIMENSIONAL

e ERRORS

1. INSUFFICIENT SPACE IN LDS

2. ERROR IN ATTEMPT TO BUILD TABLE

3. USER PARAMETERS INVALID

4-21
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T 4.4 SOURCE NOISE PARAMETERS
4.4.1 Fan Noise Parameters Module (PREFAN)
. PURPOSE - TO GENERATE THE PHYSICAL PARAMETERS REQUIRED BY
HEIDMAN'S METHOD FOR FAN NOISE PREDICTION FOR
. TURBOJET AND TURBOFAN ENGINES
: AUTHOR - CBF(L03/00/00)
MMF (L03/00/09)
¥ INPUT DEFAULT
USER PARAMETERS
IPRINT - PRINTED QUTPUT OPTION 3
o 0 - NO PRINT DESIRED
i 1 - INPUT PRINT ONLY
;; 2 - OUTPUT PRINT ONLY
- . 3 - BOTH INPUT AND OUTPUT PRINT
: TUNITS - INPUT UNIT OPTION 2HS1
T 2HSI, ST UNITS
i JHENGLISH, ENGLISH UNITS
T ITYPE - TYPE OF INTERPOLATION TO BE USED ON THE 1
K INPUT TABLES
1 - LINEAR INTERPOLATION
2 - CUBIC SPLINE INTERPOLATION
SCRXXX - THREE LETTER CODE XXX USED TO FORM THE 3HXXX
UNIT MEMBER NAME FLI(FLIXXX). IF THE
o VALUE OF USER PARAMETER SCRXXX
" IS 3HABC, THE FLI UNIT MEMBER NAME IS
'jl FLI(FLIABC).
='; MEMBERS AND TABLES -~ DESCRIBED UNDER DATA BASE STRUCTURES
= FLI(FLIXXX) - (SEE USER PARAMETER SCRXXX)
ENG(FAN1)
o ENG(FAN2)
: ouTPUT
SYSTEM PARAMETER
NERR - EXECUTIVE SYSTEM PARAMETER FOR ERROR ENCOUNTERED
DURING EXECUTION OF A FUNCTIONAL MODULE
, =,TRUE,, ERROR ENCOUNTERED
) i =,FALSE., NO ERRORS
USER PARAMETERS
NTIMES -~ NUMBER OF SOURCE TIME VALUES
. TIMES - MULTI-ELEMENT PARAMETER CONTAINING THE SOURCE
e TIMES
" MT1 = MULTI-ELEMENT PARAMETER CONTAINING THE FAN
ENTRANCE MASS FLOW RATE AT EACH SOURCE TIME
g MT2 - MULTI-ELEMENT PARAMETER CONTAINING THE FAN
T EXIT MASS FLOW RATE FOR EACH SOURCE TIME
. MTA - MULTI-ELEMENT PARAMETER CONTAINING THE AIRCRAFT

MACH NUMBER FOR EACH TIME

= 4-22
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Fan Noise Parameters Module (PREFAN)

NT1 - MULTI-ELEMENT PARAMETER CONTAINING THE
ROTATIONAL SPEED FOR EACH TIME

DT - MULTI-ELEMENT PARAMETER CONTAINING THE
TOTAL TEMPERATURE RISE ACROSS FAN FOR EACH TIME

CTA - MULTI-ELEMENT PARAMETER CONTAINING THE AMBIENT .
SPEED OF SOUND FOR EACH TIME

RHOTA - MULTI-ELEMENT PARAMETER CONTAINING THE AMBIENT

DENSITY FOR EACH TIME

DATA BASE STRUCTURES '
FLI(FLIXXX) MULTI-ELEMENT MEMBER WITH FORMAT=6RS,A4,2RS,

WITH ONE RECORD PER SOURCE TIME CONTAINING
THE FOLLOWING VALUES : (1) SOURCE TIME, (2)
AIRCRAFT MACH NUMBER, (3) ENGINE POWER
SETTING, (4) AMBIENT SPEED OF SOUND, (5)
AMBIENT DENSITY, (6) AMBIENT DYNAMIC
VISCOSITY, (7) LANDING GEAR POSITION, (8)
FLAP SETTING AND (9) ABSOLUTE HUMIDITY.
ONLY THE FIRST FIVE ENTRIES ARE USED.

ENG(FAN1) THREE-DIMENSIONAL TYPE ONE DATA TABLE

CONTAINING THE FAN ENTRANCE FLOW STATE AS

A FUNCTION OF (1) ENGINE POWER SETTING,

(2) AIRCRAFT MACH NUMBER AND (3) ORDERED
POSITION. THE FLOW STATE DEPENDENT VARIABLES
IN ORDERED POSITION ARE : AREA,

FUEL-TO-AIR RATIO, MASS FLOW RATE, TOTAL
PRESSURE, TOTAL TEMPERATURE, AND ROTATIONAL
SPEED.

(ONLY MASS FLOW RATE, ROTATIONAL SPEED, AND
TOTAL TEMPERATURE ARE REQUIRED)

ENG( FAN2) THREE-DIMENSIONAL TYPE ONE DATA TABLE

CONTAINING THE FAN EXIT FLOW STATE AS A
FUNCTION OF (1) ENGINE POWER SETTING,

(2) AIRCRAFT MACH NUMBER AND (3) ORDERED
POSITION. THE FLOW STATE DEPENDENT
VARIABLES IN ORDERED POSITION ARE : AREA,
FUEL-TO-AIR RATIO, MASS FLOW RATE, TOTAL
PRESSURE, TOTAL TEMPERATURE AND

ROTATIONAL SPEED.

(ONLY MASS FLOW RATE AND TOTAL TEMPERATURE
ARE REQUIRED)

ERRORS
NON-FATAL
1, MEMBER MANAGER ERROR OCCURRED ON SPECIFIED UNIT MEMBER.
2. INSUFFICIENT LOCAL DYNAMIC STORAGE.
3. REQUIRED UNIT MEMBER NOT AVAILABLE.
4, UNABLE TO INTERPOLATE SPECIFIED TABLE.
FATAL - NONE
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Fan Noise Parameters Module (PREFAN)

LDS REQUIREMENTS
LENGTH = ( NTIMES * ( NWORDS + ( NP = 1) } ) + 1
WHERE NTIMES = NUMBER OF SOURCE TIMES
NWORDS = NUMBER OF WORDS PER RECORD ON THE MEMBER
CONTAINING THE ENGINE VARIABLE DATA
NP = NUMBER OF USER PARAMETERS OUTPUT FROM
THIS MODULE

GDS REQUIREMENTS
ALLOCATION REQUIRED FOR THE FOLLOWING TABLES

1. ENG(FAN1)

2. ENG(FAN2)
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4.4.2 Core Noise Parameters Module (PRECOR)

PURPOSE - [0 GENERATE THE PHYSICAL PARAMETERS REQUIRED FOR A
CORE NOISE PREDICTION MODULE

AUTHOR -~ CBF(L03/00/00

MMF(L03/00/09
INPUT DEFAULT
USER PARAMETERS
IPRINT - PRINTED QUTPUT OPTION 3

0 - NO PRINT DESIRED
1 - INPUT PRINT ONLY
2 - OUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUT PRINT

IUNITS - INPUT UNIT OPTION 2HSI
2HSI, SI UNITS
THENGLISH, ENGLISH UNITS

ITYPE -~ TYPE OF INTERPOLATION TO BE USED ON THE 1

INPUT TABLES
1 - LINEAR INTERPOLATION
2 - CUBIC SPLINE INTERPOLATION

SCRXXX - THREE LETTER CODE XXX USED TO FORM THE 3HXXX

UNIT MEMBER NAME FLI(FLIXXX). IF THE
VALUE OF USER PARAMETER SCRXXX
IS 3HABC, THE FLI UNIT MEMBER NAME IS
FLI(FLIABC).

MEMBERS AND TABLES - DESCRIBED UNDER DATA BASE STRUCTURES
FLI(FLIXXX) - (SEE USER PARAMETER SCRXXX)
ENG(CORE1)
ENG(CORE2)

OuTPUT
SYSTEM PARAMETER
NERR - EXECUTIVE SYSTEM PARAMETER FOR ERROR ENCOUNTERED
DURING EXECUTION OF A FUNCTIONAL MODULE

USER PARAMETERS
NTIMES - NUMBER OF SOURCE TIME VALUES
TIMES - MULTI-ELEMENT PARAMETER CONTAINING THE SOURCE

TIMES

MT1 - MULTI-ELEMENT PARAMETER CONTAINING THE COMBUSTOR
ENTRANCE MASS FLOW RATE VALUES FOR EACH TIME

MTA - MULTI-ELEMENT PARAMETER CONTAINING THE AIRCRAFT
MACH NUMBER FOR EACH TIME

PT1 - MULTI-ELEMENT PARAMETER CONTAINING THE COMBUSTOR
ENTRANCE TOTAL PRESSURE FOR EACH TIME

TT1 - MULTI-ELEMENT PARAMETER CONTAINING THE COMBUSTOR

ENTRANCE TOTAL TEMPERATURE FOR EACH TIME
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Core Noise Parameters Module (PRECOR)

TT2 - MULTI-ELEMENT PARAMETER CONTAINING THE COMBUSTOR
EXIT TOTAL TEMPERATURE FOR EACH TIME

CTA - MULTI-ELEMENT PARAMETER CONTAINING THE AMBIENT
SPEED OF SOUNB FOR EACH TIME

RHOTA -~ MULTI-ELEMENT PARAMETER CONTAINING THE AMBIENT
DENSITY FOR EACH TIME

DATA BASE STRUCTURES

FLI(FLIXXX) MULTI-ELEMENT MEMBER WITH FORMAT = 6RS,A4,2RS,
WITH ONE RECORD PER SOURCE TIME CONTAINING THE
FOLLOWING VALUES: (1) SOURCE TIME, (2) AIRCRAFT
MACH NUMBER, (3) ENGINE POWER SETTING, (4)
AMBIENT SPEED OF SOUND, (5) AMBIENT DENSITY, (6)
AMBIENT DYNAMIC VISCOSITY, (7) LANDING GEAR
POSITION, (8) FLAP SETTING AND (9) ABSOLUTE
HUMIDITY, ONLY THE FIRST FIVE VALUES ARE USED.

ENG(COREL) THREE-DIMENSIONAL TYPE ONE DATA TABLE CONTAINING
THE CORE ENTRANCE FLOW STATE AS A FUNCTION OF
(1) ENGINE POWER SETTING, (2) AIRCRAFT MACH
NUMBER AND (3) ORDERED POSITION., THE FLOW STATE
DEPENDENT VARIABLES IN ORDERED POSITION ARE :
AREA, FUEL-TO-AIR RATIO, MASS FLOW RATE, TOTAL
PRESSURE, TOTAL TEMPERATURE, AND ROTATIONAL
SPEED,
(ONLY MASS FLOW RATE, TOTAL PRESSURE, AND TOTAL
TEMPERATURE ARE REQUIRED)

ENG(CORE2) THREE-DIMENSIONAL TYPE ONE DATA TABLE CONTAINING
THE CORE EXIT FLOW STATE AS A FUNCTION OF
(1) ENGINE POWER SETTING, (2) AIRCRAFT MACH
NUMBER AND (1) ORDERED POSITION., THE FLOW STATE
DEPENDENT VARIABLES IN ORDERED POSITION ARE :
AREA, FUEL-TO-AIR RATIO, MASS FLOW RATE, TOTAL
PRESSURE, TOTAL TEMPERATURE AND ROTATIONAL SPEED.
(ONLY TOTAL TEMPERATURE IS REQUIRED)

ERRORS
NON-FATAL
1. MEMBER MANAGER ERROR OCCURRED ON SPECIFIED UNIT MEMBER,
2. INSUFFICIENT LOCAL DYNAMIC STORAGE.
3. REQUIRED UNIT MEMBER NOT AVAILABLE.
4. UNABLE TO INTERPOLATE SPECIFIED TABLE.,
FATAL - NONE

LDS REQUIREMENTS
( 13 * NTIMES ) + 1
WHE RE
NTIMES - NUMBER OF SOURCE TIMES
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4.4.3 Turbine Noise Parameters Module (PRETUR)

PURPOSE - TO GENERATE THE PHYSICAL PARAMETERS REQUIRED FOR A
TURBINE NOISE PREDICTION MODULE FOR TURBOJET AND
TURBOFAN ENGINES

AUTHOR - CBF§L03/00/00

MMF(L03/00/09
INPUT DEFAULT
USER PARAMETERS
IPRINT - PRINTED OUTPUT OPTION 3

0 - NO PRINT DESIRED

1 - INPUT PRINT ONLY

2 - OUTPUT PRINT ONLY

3 - POTH INPUT AND OUTPUT PRINT

INPUT UNIT OPTION 24S1
2HS1, SI UNITS

THENGLISH, ENGLISH UNITS

TYPE OF INTERPOLATION TO BE USED ON THE ]
INPUT TABLES

1 - LINEAR INTERPOLATION

2 - CUBIC SPLINE INTERPOLATION

SPECIFIC HEATS OPTION BHCONSTANT
SHCONSTANT - CONSTANT SPECIFIC HEATS

SHVARIABLE - VARIABLE SPECIFIC HEATS

THREE LETTER CODE XXX USED TO FORM THE HXXX
UNIT MEMBER NAME FLI(FLIXXX). IF THE

VALUE OF USER PARAMETER SCRXXX

IS 3HABC, THE FLI UNIT MEMBER NAME IS
FLI(FLIABC).

MEMBERS AND TABLES - DESCRIBED UNDER DATA BASE STRUCTURES
FLI(FLIXXX) - (SEE USER PARAMETER SCRXXX)
ENG( TURBINEL)
ENG({ TURBINE2)

TUNITS

ITYPE

IRATIO

SCRXXX

OUTPUT
SYSTEM PARAMETER
NERR - EXECUTIVE SYSTEM PARAMETER FOR ERROR ENCOUNTERED
DURING EXECUTION OF A FUNCTIONAL MODULE
=, TRUE., AN ERROR WAS ENCOUNTERED
= ,FALSE., NO ERRORS

USER PARAMETERS
NTIMES - NUMBER OF SOURCE TIME VALUES
TIMES - MULTI-ELEMENT PARAMETER CONTAINING THE SOURCE
TIMES
MTA - MULTI-ELEMENT PARAMETER CONTAINING THE AIRCRAFT
MACH NUMBER FOR EACH TIME
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Turbine Noise Parameters Module (PRETUR)

NT1 -
TT1 -
TT2 -
MT1 -
FTA -
CTA -
RHOTA
HTA -

MULTI-ELEMENT PARAMETER CONTAINING THE
ROTATIONAL SPEED FOR EACH TIME

MULTI-ELEMENT PARAMETER CONTAINING THE TURBINE
ENTRANCE TOTAL TEMPERATURE FOR EACH TIME
MULTI-ELEMENT PARAMETER CONTAINING THE TURBINE
EXIT STATIC TEMPERATURE FOR EACH TIME
MULTI-ELEMENT PARAMETER CONTAINING THE TURBINE
MASS FLOW RATE FOR EACH TIME

MULTI-ELEMENT PARAMETER CONTAINING THE
FUEL-TO-AIR RATIO FOR EACH TIME

MULTI-ELEMENT PARAMETER CONTAINING THE AMBIENT
SPEED OF SOUND FOR EACH TIME

MULTI-ELEMENT PARAMETER CONTAINING THE AMBIENT
DENSITY FOR EACH TIME

MULTI-ELEMENT PARAMETER CONTAINING THE ABSOLUTE

HUMIDITY FOR EACH TIME

DATA BASE STRUCTURES

FLI(FLIXXX)

MULTI-ELEMENT MEMBER WITH FORMAT=6RS,A4,2RS,
WITH ONE RECORD PER SOURCE TIME CONTAINING
THE FOLLOWING VALUES : (1) SOURCE TIME, (2)

AIRCRAFT MACH NUMBER, (3) ENGINE POWER
SETTING, (4) AMBIENT SPEED OF SOUND, (5)
AMBIENT DENSITY, (6) AMBIENT DYNAMIC
VISCOSITY, (7) LANDING GEAR POSITION, (8)
FLAP SETTING AND (9) ABSOLUTE HUMIDIYY.

ONLY THE VALUES OF THE FOLLOWING ENTRIES ARE

Used: 1, 2, 3, 4, 5, AND 9

ENG(TURBINE1)  THREE-DIMENSIONAL TYPE ONE DATA TABLE

CONTAINING THE TURBINE ENTRANCE FLOW STATE AS

A FUNCTION OF (1) ENGINE POWER SETTING,
(2) AIRCRAFT MACH NUMBER AND (3) ORDERED

POSITION, THE FLOW STATE DEPENDENT VARIABLES

IN ORDERED POSITION ARE : AREA,
FUEL-TO-AIR RATIO, MASS FLOW RATE, TOTAL

PRESSURE, TOTAL TEMPERATURE, AND ROTATIONAL

SPEED.

(ONLY MASS FLOW RATE, ROTATIONAL SPEED, AND

TOTAL TEMPERATURE ARE REQUIRED)

ENG(TURBINE2)  THREE-DIMENSIONAL TYPE ONE DATA TABLE

CONTAINING THE TURBINE EXIT FLOW STATE AS A

FUNCTION OF (1) ENGINE POWER SETTING,

(2) AIRCRAFT MACH NUMBER AND (1) ORDERED
POSITION. THE FLOW STATE DEPENDENT
VARIABLES IN ORDERED POSITION ARE : AREA,
FUEL-TO-AIR RATIO, MASS FLOW RATE, TOTAL
PRESSURE, TOTAL TEMPERATURE, AND
ROTATIONAL SPEED.,

(ALL BUT ROTATIONAL SPEED ARE REQUIRED)
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Turbine Noise Parameters Module (PRETUR)

ERRORS
NON-FATAL
1. MEMBER MANAGER ERROR OCCURRED ON SPECIFIED UNIT M:MBER.
2. INSUFFICIENT LOCAL DYNAMIC STORAGE.
3. REQUIRED UNIT MEMBER NOT AVAILABLE.
4. UNABLE TO INTERPOLATE SPECIFIED TABLE.,
FATAL - NONE

LDS REQUIREMENTS
LENGEH = ( NTIMES * ( NWORDS + ( NP = 1) ) + 1)
WHERE

NTIMES = NUMBER OF SOURCE TIMES

NWORDS = NUMBER OF WORDS READ PER RECORD ON MEMBER
CONTAINING ENGINE VARIABLE DATA

NP = NUMBER OF USER PARAMETERS OUTPUT FROM THIS
MODULE

GDS REQUIREMENTS
ALLOCATION REQUIRED FOR THE FOLLOWING VABLES
1. ENG(TURBINE1)
2. ENG(TURBINE2)
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4,4.4 Jet Noise Parameters Module (PREJET)

- PURPOSE - GENERATE THE PHYSICAL PARAMETERS REQUIRED FOR THE
. EXHAUST JET NOISE PREDICTION MODULES FOR TURBOJET AND
TURBOFAN ENGINES

AUTHOR - CBF(L03/00/00

MMF(L03/00/09
INPUT DEFAULT
USER PARAMETERS
AE - ENGINE REFERENCE AREA, M*#2 (FT#*2) P1/4.
AP - PRIMARY NOZZLE PLUG AREA, RE AE

0.

SCRXXX - THREE LETTER CODE XXX USED TO FORM THE 3HXXX
UNIT MEMBER NAME FLI(FLIXXX). IF THE
VALUE OF THE SCRXXX USER PARAMETER
IS 3HABC, THE FLI UNIT MEMBER NAME IS
FLI(FLIABC).
SPECIFIC HEATS OPTION 8HCONSTANT
BHCONSTANT - CONSTANT RATIO OF SPECIFIC

HEATS
8HVARIABLE - VARIABLE RATIO OF SPECIFIC

HEATS
TYPE OF INTERPOLATION TO BE USED ON THE 1
INPUT TABLE(S)
1 - LINEAR INTERPOLATION
2 - CUBIC SPLINE INTERPOLATION

‘ IRATIO

ITYPE

IUNITS - INPUT UNIT OPTION 2HS1
2HSI, SI UNITS
THENGLISH, ENGLISH UNITS

IPRINT - PRINTED OUTPUT OPTION 3

0 - NO PRINT DESIRED

1 - INPUT PRINT ONLY

2 - OUTPUT PRINT ONLY

3 - BOTH INPUT AND OUTPYT PRINT

MEMBERS AND TABLES - DESCRIBED UNDER DATA BASE STRUCTURES
FLI(FLIXXX)
ENG(PRIM)
ENG(SEC)

QUTPUT
SYSTEM PARAMETER
NERR  EXECUTIVE SYSTEM PARAMETER FOR ERROR ENCOUNTERED
ODURING EXECUTION OF A FUNCTIONAL MODULE.

USER PARAMETERS
NTIMES - NUMBER OF SOURCE TIME VALUES
TIMES -~ MULTI-ELEMENT PARAMETER CONTAINING THE SOURCE
TIMES
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det Noise Parameters Module (PREJET)

MULTI=t LEMUNT PARAMLTLR CONTAINING THE PRIMARY JLT
ARLA FOR L ACH TIME

MULTTI-LLEMENT PARAMLTER CONTAINING THE ATRCRALD
MACH NUMBLR FOR L ACH 1ML

MULTL-LLEMENT PARAMETER CONTAINING THE ACTUAL
PRIMARY JET LQUIVALENT DIAMETER FOR LACH TIML
MULTI-LLEMENT PARAMLTER CONTAINING THE ACTUAL
PRIMARY JET HYDRAULTC ODTAMETER FOR T ACH TIME

ML TI-LLEMENT PARAMLTER CONTAINING THE PRIMARY Qb1
MACH NUMBLR FOR EACH T1IME

MULTI-ELLEMENT PARAME TLR CONTAINING THE PRIMARY OL1
TOTAL TUMPERATURL FOR EACH TIME

MULTLI-ELEMENT PARAMETER CONTAINING THE PRIMARY JbT
VELOCITY FOR LACH TIMt

MULTI-ELEMENT PARAMLTER CONTAINING THE RATLO OF
SPECTFIC HEATS FOR THE PRIMARY Jb1 FOR LACH TIML
MOLTI-ELEMENT PARAMLTER CONTAINING THE PRIMARY JET
DENSITY FOR EACH TIME

MULTI-tLEMLNT PARAMETER CONTAINING THE AMBIENT
SPEED QF SOUND FOR LACH TIML

MULTL-LLEMENT PARAMLTER CONTAINING THE AMBLLNY
DENSLTY FOR LACH TIME

- ( THE FOLLOWING USER PARAME TERS ARL COMPUTLD ONLY HOR A
! DOURLL

AL
MT?
e
vIi2
RHOT?
RSHT2
DET2

DHTY

DATA BASL

STREAM TURBOF AN | NGINE,

MULTI-LLEMUNT PARAMETER CONTAINING JHE SLCONDARY
JUT ARCA FOR EACH TIME

MULTI-ELEMENT  PARAMETER CONTAINING THL SECONDARY
JLT MACH NUMBLR FOR LACH TIME

MULTI-LLEMENT PARAMLTER CONTAINING THE SECONDARY
JET TOTAL TEMPERATUREL FOR UACH TIME

MULTI-ELEMENT PARAMUTER CONTAINING THE SECONDARY
JET VELOCITY FOR FACH TIME

MULTI-ELEMUNT PARAMETER CONTAINING THE SECONDARY
JET DENSITY FOR LACH TIME

MILTI-LLEMENT PARAMETER CONTAINING THE RATIO OF
SPECTFTIC HEATS FOR THE St CONDARY Jt T FOR LACH TIMt
MULTI-ELEMENT PARAMETER CONTAINING THE ACTUAL
SLCONDARY JET EQUIVALENT DIAMETLR FOR EACH TIME
MUIL TI-LLEMENT PARAMETER CONTAINING THE ACTUAL
SECONDARY JLT HYDRAULIC DTAMETER FOR EACH TIML

STRUCTURE S

FUT(RLIXXX) MULTI-LLEMENT MEMBER WETH FORMAT - ORS,A4,2RS,
WITH ONL RECORD PER SOURCE TIME CONTAINING THL
POLLOWING VALUES: (1) SOURCE TIME, (2)
ATRCRART MACH NUMBRER, (3) ENGINE POWLR
SUTTING, (4) AMBIENT SPEED OF SOUND, (W)
AMBIENT DENSTTY, (0) AMBLUNT DYNAMIC




-

e e
L A 'l_.. 1004
YRS S

OKiL Y
OF POOR QUALTI |

Jet Noise Parameters Module (PREJET)

VISCOSITY, (7) LANDING GEAR POSITION, (8)
FLAP SETTING, AND (9) ABSOLUTE HUMIDITY.
ONLY THE FOLLOWING VALUES ARE USED : (1)
TIME, (2) AIRCRAFT MACH NUMBER, (3) ENGINE
POWER SETTING, (4) AMBIENT SPEED OF SOUND, (5)
AMBIENT DENSITY, AND ¢9) ABSOLUTE HUMIDITY.
ENG(PRIM)  THREE-DIMENSIONAL TYPE ONE DATA TABLE CONTAINING
THE PRIMARY NOZZLE FLOW STATE AS A FUNCTION OF
(1)ENGINE POWER SETTING, (2)AIRCRAFT MACH NUMBER,
AND (3) ORDERED POSITIGN., THE FLOW STATE
DEPENDENT VARIABLES IN ORDERED POSITION ARE :
AREA, FUEL-TO-AIR RATIO, MASS FLOW RATE, TOTAL
PRESSURE, TOTAL TEMPERATURE, AND ROTATIONAL
SPEED, (ROTATIONAL SPEED IS NOT REQUIRED)
ENG(SEC)  THREE-DIMENSIONAL TYPE ONE DATA TABLE CONTAINING
THE SECONDARY NOZZLE FLOW STATE AS A FUNCTION OF
(1)ENGINE POWER SETTING, (2)AIRCRAFT MACH NUMBER,
AND (3)ORDERED POSITION. THE FLOW STATE DEPENDENT
VARIABLES IN ORDERED POSITION ARE : AREA,
FUEL-TO-AIR RATIO, MASS FLOW RATE, TOTAL
PRESSURE, TOTAL TEMPERATURE, AND ROTATIONAL
SPEED. (ROTATIONAL SPEED IS NOT REQUIRED)

ERRORS

NON-FATAL
1. REQUIRED UNIT MEMBER NOT AVAILABLE.,
2. INSUFFICIENT LOCAL DYNAMIC STORAGE.
3. MEMBER MANAGER ERROR OCCURRED ON SPECIFIED UNIT MEMBER.
4. UNABLE TO INTERPOLATE SPECIFIED TABLE.
5. SPECIFIED USER PARAMETER OUT OF RANGE. DEFAULT VALUE

WILL BE USED.
FATAL - NONE

LDS REQUIREMENTS
LENGTH = NTIMES * ( 21 + NWORDS ) + 1
WHERE
NTIMES - NUMBER OF SOURCE TIMES
NWORDS - NUMBER OF WORDS PER RECORD ON MEMBER
CONTAINING ENGINE VARIABLE DATA

GDS REQUIREMENTS
ALLOCATION REQUIRED FOR THE FOLLOMWING TABLE(S)
1. ENG(PRIM)
2. ENG(SEC) (IF COMPUTING FOR A DUAL STREAM JET)
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4.4,5 Airframe Noise Parameters Module (PREAFM)

PURPOSE - TO GENERATE THE PARAMETERS REQUIRED TO
EXECUTE THE AIRFRAME NOISE MODULE

AUTHOR - CBF(L03/00/00)

MMF (L03/00/09)
INPUT DEFAULT
USER PARAMETERS
IPRINT - PRINTED OUTPUT OPTION 3

0 - NO PRiNT DESIRED
1 - INPUT PRINT ONLY
2 - OUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUT PRINT

IUNITS - INPUT UNIT OPTION 2HSI
2HSI, SI UNITS
7HENGLISH, ENGLISH UNITS

SCRXXX - THREE LETTER CODE XXX USED TO FORM THE 3HXXX
UNIT MEMBER NAME FLI(FLIXXX). IF THE -
VALUE OF USER PARAMETER, SCRXXX
IS 3HABC, THE FLI UNIT MEMBER NAME IS
FLI(FLIABC).

MEMBERS AND TABLES - DESCRIBED UNDER DATA BASE STRUCTURES
FLI(FLIXXX) - (SEE USER PARAMETER SCRXXX)

OuTPUT
SYSTEM PARAMETER
NERR - EXECUTIVE SYSTEM PARAMETER FOR ERROR ENCOUNTERED
DURING EXECUTION OF A FUNCTIONAL MODULE
=,TRUE., ERROR ENCOUNTERED
=,FALSE., NO ERRORS ENCOUNTERED

USER PARAMETERS

NTIMES - NUMBER OF SOURCE TIME VALUES

TIMES - MULTI-ELEMENT PARAMETER CONTAINING THE SOURCE
TIMES

LANDTG - MULTI-ELEMENT PARAMETER CONTAINING THE
LANDING GEAR POSITION FOR EACH TIME
( 4HDOWN OR 4HuP

MTA - MULTI-ELEMENT PARAMETER CONTAINING THE AIRCRAFT
MACH NUMBER FOR EACH TIME

DELTATF- MULTI-ELEMENT PARAMETER CONTAINING THE
FLAP SETTING, IN OEGREES, FOR EACH TIME

CTA - MULTI-ELEMENT PARAMETER CONTAINING THE AMBIENT
SPEED OF SOUND FOR EACH TIME

RHOTA - MULTI-ELEMENT PARAMETER CONTAINING THE AMBIENT
DENSITY FOR EACH TIME
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Airframe Noise Parameters Module (PREAFM)

?h - MUTA - MULTI-ELEMENT PARAMETER CONTAINING THE
s AMBIENT DYNAMIC VISCOSITY FOR EACH TIME

- DATA BASE STRUCTURES

- FLI(FLIXXX) MULTI=ELEMENT MEMBER WITH FORMAT=6RS,A4,2RS,
- WITH ONE RECORD PER SOURCE TIME CONTAINING

5 THE FOLLOWING VALUES : (1) SOURCE TIME, (2)
2 AIRCRAFT MACH NUMBER, (3) ENGINE POKER
SETTING, (4) AMBIENT SPEED OF SOUND, (5)
AMBIENT DENSITY, (6) AMBIENT DYNAMIC
VISCOSITY, (7) LANDING GEAR POSITION, (8)
FLAP SETTING, AND (9) ABSOLUTE HUMIDITY.

THE FOLLOWING WORDS ARE USED IN THIS MODULE :
(1) SOURCE TIME, (2) AIRCRAFT MACH NUMBER,
(4) AMBIENT SPEED OF SOUND, (5) AMBIENT
DENSITY, (6) AMBIENT DYNAMIC VISCOSITY,

(7) LANDING GEAR POSITION, AND (8) FLAP
SETTING, IN DEGREES.

ERRORS
5 NON-FATAL
- 1. MEMBER MANAGER ERROR OCCURRED ON SPECIFIED UNIT MEMBER.
- 2. INSUFFICIENT LOCAL DYNAMIC STORAGE.
A e ———FEATAL ..« _NONE

- LDS REQUIREMENTS
R LENGTH = ( NTIMES * ( NWORDS + ( NP = 1) ) + 1)

WHERE
NTIMES = NUMBER OF SOURCE TIMES
NWORDS = NUMBER OF WORDS PER RECORD USED FROM MEMBER
CONTAINING ENGINE VARIABLE DATA
NP = NUMBER OF USER PARAMETERS OUTPUT FROM THIS

MODULE
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4.5 PROPAGATION
4.5.1 Propagation Module (PRO)

" PURPOSE - PRO IS THE ENTRY POINT FOR THE PROPAGATION

, MODULE. PRO TAKES NOISE DATA WHICH 1S GENERATED BY
THE NOISE MODULES IN THE SOURCE FRAME OF REFERENCE
AND APPLIES ALL OF THE APPROPIATE COMPUTATIONS TO
TRANSFER IT TO THE OBSERVER FRAME OF REFERENCE.

AUTHOR - HKB§L03/OO/00)
WKB(L03/00/04
. CBF (L03/00/05
: MMF (L03/00/09)

INPUT
. USER PARAMETERS
. IPRINT  OUTPUT PRINT OPTION CODE (INTEGER)
' =0 NO PRINTED QUTPUT
=1 PRINT INPUT DATA ONLY
=2 PRINT OUTPUT DATA ONLY
=3 PRINT BOTH INPUT AND OUTPUT DATA (DEFAULT)
10uT =1 PRINT OUTPUT AS SOUND PRESSURE LEVEL, SPL,
IN DECIBELS (INTEGER)
=2 PRINT QUTPUT AS DIMENSIONLESS MEAN-SQUARE
: PRESSURE (DEFAULT)
L =3 PRINT OUTPUT IN BOTH FORMS
. SIGMA SPECIFIC FLOW RESISTANCE OF THE GROUND,
KG/(S M**3) OR (SLUG/(S FT**3)) (REAL $6)
(DEFAULT IS 2,5 * 10%*5 KG/(S Mx+3))
IUNITS  =2HSI » INPUTS ARE IN SI UNITS (DEFAULT)
! =7HENGLISH, INPUTS ARE IN ENGLISH UNITS
- NBAND NUMBER OF SUBBANDS PER ONE-THIRD OCTAVE BAND
: éINTEGER) (DEFAULT IS 5)
NOTE, NBAND MUST BE 0DD - E.G., 1,3,5,...)
RS SOURCE RADIUS, M (FT) (REAL SINGLE)
(DEFAULT IS 1.0 M
USER SHOULD NOTE THAT RS VALUE MUST BE THE SAME
USED BY THE NOISE MODULES IN GENERATING THE
NOISE TABLES.
SURFACE  TYPE OF SURFACE TO BE USED IN CALCULATING GROUND
EFFECTS
=4HSOFT, NON HARD GROUND SURFACE (DEFAULT)
Ea =4HHARD, HARD GROUND SURFACE
= COH INCOHERENCE COEFFICIENT - DEFAULT IS .01

I ABSORP  =,TRUE. INCLUDE THE EFFECTS OF ATMOSPHERIC
3 ABSORPT 10N
=.FALSE. DO NOT INCLUDE THE EFFECTS OF
ATMOSPHERIC ABSORPTION (DEFAULT)

GROUND =.TRUE. INCLUDE GROUND EFFECTS
=.FALSE. DO NOT INCLUDE GROUND EFFECTS (DEFAULT)
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Propagation Module (PRO)

PROTIME  THREE LETTER ID (XXX) TO APPEND TO 3HFLI TO
DEFINE THE UNIT MEMBER FLI(FLIXXX) THAT WAS
GENERATED BY THE FLIGHT MODULE CONTAINING THE
SOURCE TIMES TO BE USED BY THE NOISE MODULES.
THIS ID ALSO BECOMES THE FIRST THREE CHARACTERS
OF EACH TABLE (ONE TABLE FOR EACH SOURCE TIME)
MEMBER THAT IS GENERATED BY A NOISE MODULE. FOR
EXAMPLE, IF THE VALUE OF PARAMETER PROTIME IS
3HFO1, THEN THE SOURCE TIMES ARE WRITTEN ON
UNIT MEMBER FLI(FLIFO1) BY THE FLIGHT MODULE.
IF THERE ARE 20 SOURCE TIMES ON UNIT MEMBER
FLI(FLIFO1), THEN THERE ARE 20 TABLES GENERATED
FOR EACH NOISE MODULE CALLED AND THE MEMBER NAMES
FOR THESE TABLES ARE THE SAME FOR ALL NOISE
SOURCES WITH ONLY THE UNIT NAME BEING DIFFERENT.
FOR THIS EXAMPLE, IF NOISE MODULES FAN AND CORE
ARE CALLED, THE TABLES ARE ON UNIT MEMBERS
FAN(F01001), FAN(F01002), ... FAN(F01020),
CORE(F01001), CORE(F01002),.. CORE(F01020).
DEFAULT IS 3HXXX.
PROSUM  CONTAINS THE NAMES OF SOURCE UNITS THAT ARE TO
BE SUMMED BEFORE PROPAGATION. IF THE NOISE DATA
FROM THE CORE AND FAN MODULES ARE TO BE SUMMED,
THEN PROSUM WILL CONTAIN TWO ELEMENTS - 4HCORE
AND 4HFAN .
DATA BASE UNITS AND MEMBERS
ATM( TMOD) TYPE 1 TABLE CONTAINING ATMOSPHERIC
PROPERTIES (SEE MODULE ATM)
INDEPENDENT VARIABLES
1. ALTITUDE
2. ORDERED POSITION
DEPENDENT VARIABLES IN THE FOLLOWING
ORDERED POSITION
1. PRESSURE
2. DENSITY
3. TEMPERATURE
4, SPEED OF SOUND
5. AVERAGE SPEED OF SOUND
6. HUMIDITY
7. COEFFICIENT OF VISCOSITY
8. COEFFICIENT OF THERMAL CONDUCTIVITY
. CHARACTERISTIC IMPEDANCE (RHO*C)
ATM(AAC) TYPE 1 TABLE CONTAINING ATMOSPHERIC
ABSORPTION COEFFICIENTS (SEE MODULE ABS)
INDEPENDENT VARIABLES
1. ALTITUDE
2. FREQUENCY
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Propagation Module (PRO)

L %]

GEO(GEOM) GEOMETRY DATA FOR ALL OBSERVERS RELATIVE
TO ONE NOISE SOURCE COORDINATE SYSTEM
SEE DESCRIPTION IN DATA BASE STRUCTURES.
N (SEE MODULE GEO)

FLI(FLIXXX) FLIGHT DATA CONTAINING SOURCE TIMES USED
= BY THE NOISE MODULES. THE XXX IS REPLACED
- BY THE ID FOUND IN PARAMETER PROTIME.

: (SEE DESCRIPTION IN DATA BASE STRUCTURES)
YYYYYY(XXXNNN)  TYPE 1 TABLE CONTAINING DIMENSIONLESS MEAN
SOUARE PRESSURE. THE YYYYYY IS THE UNIT
NAME ASSOCIATED WITH A NOISE MODULE (E.G.,
- FAN OR CORE ). THE XXX IS THE ID FOUND IN
- PARAMETER PROTIME. THE NNN IS A COUNTER
- STARTING AT 001 AND CONTINUING FOR THE
NUMBER OF SOURCE TIMES, THERE IS ONE
TABLE PER SOURCE TIME. IF THERE ARE
TWENTY SOURCE TIMES, THEN THERE ARE
TWENTY TABLES FOR EACH NOISE MODULE.
INDEPENDENT VARIABLES
1. FREQUENCY, HZ
2. POLAR DIRECTIVITY ANGLE, DEG

3. AZIMUTHAL DIRECTIVITY ANGLE, DEG
OuTPUT

USER PARAMETERS
NERR =.TRUE. , ERROR ENCOUNTERED, PRO
TERMINATED ABNORMALLY
=.FALSE., NO ERRORS ENCOUNTERED, PRO
TERMINATED SUCCESSFULLY

DATA BASE UNITS AND MEMBERS
PRO(PRES) DIMENSIONLESS MEAN SQUARE PRESSURE AT THE
OBSERVER AS A FUNCTION OF FREQUENCY AND
TIME. (SEE DESCRIPTION IN DATA BASE
STRUCTURES. )
SCRATCH(XXXNNN) UNIT SCRATCH CONTAINS THE RESULT OF SUMMING
NOISE TABLES
DATA BASE STRUCTURES
THE FORMAT OF GEO(GEOM) IS AS FOLLOWS:

RECORD  WORD DESCRIPTION

. 1 RECORD FORMAT IS I,3RS,I,RS

L, OBSERVER INDEX FOR FIRST OBSERVER

X COORDINATE OF OBSERVER

Y COORDINATE OF OBSERVER

Z COORDINATE OF OBSERVER

NUMBER OF RECEPTION TIMES ASSOCIATED WITH
THIS OBSERVER (ASSUME VALUE IS N)
OBSERVER'S HEIGHT

(=] O 5 WP =

R T
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. 2 RECORD FORMAT IS *RS

* 1

L . RECEPTION TIMES.FOR.CURRENT OBSERVER
. INDEX
N

RECORDS 3 THROUGH N+2 CONTAIN GEOMETRY DATA FOR EACH
RECEPTION TIME, RECORD 3 CONTAINS GEOMETRY DATA FOR
THE FIRST RECEPTION TIMZ, RECORD 4 FOR THE SECOND
RECEPTION TIME,... RECORD N+2 FOR THE N TH RECEPTION
TIME.

3 RECORD FORMAT IS *RS

DISTANCE OF SOURCE FROM OBSERVER
EMISSION TIME, SEC

DIRECTIVITY ANGLE, DEG

ELEVATION ANGLE, DEG

AZIMUTH ANGLE, DEG

O WM

4 REPEAT OF RECORD 3 FOR SECOND RECEPTION TIME

N+3 RECORD FORMAT IS I,3RS,I,RS

OBSERVER INDEX FOR SECOND OBSERVER

X COORDINATE OF OBSERVER

Y COORDINATE OF OBSERVER

Z COORDINATE OF OBSERVER

NUMBER OF RECEPTION TIMES ASSOCIATED WITH
THIS OBSERVER (ASSUME VALUE IS M)

(S 00 7S I\ o

N+4 RECORD FORMAT IS *RS

RECEPTION TIMES FOR CURRENT OBSERVER
INDEX

XTeo o

RECORD N+5 THROUGH RECORD N+M+4 CONTAIN GEQ'AETRY DATA
- FOR EACH RECEPTION TIME STORED IN THE SAME MANNER AS
- DESCRIBED ABOVE IN RECORDS 3 THROUGH N+2.

i% | THE PATTERN AS SEEN IN RECORDS 1 THROUGH N+2 AND RECORDS
- N+3 THROUGH N+M+4 CONTINUES FOR ALL OBSERVERS
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Propagation Module (PRO)

THE FORMAT OF FLI(FLIXXX) IS AS FOLLOWS:

RECORD WORD DESCRIPTION
1 RECORD FORMAT IS *RS

VALUE OF FIRST SOURCE TIME

MACH NUMBER

POWER SETTING

AMBIENT SPEED OF SOUND

DENSITY

VISCOSITY

LANDING GEAR INDICATOR

FLAP SETTING

HUMIDITY

2 RECORD FORMAT IS *RS
. SAME INFORMATION AS IN RECORD 1 EXCEPT
FOR THE SECOND SOURCE TIME

WOONONEWN -

e o o (W

THE FORMAT OF PRO(PRES) IS AS FOLLOWS:

RECORD WORD DESCRIPTION
1 RECORD FORMAT IS I,*A8
1 NUMBER OF NOISE SOURCES PROPAGATED TO
THE OBSERVERS, NS.
2-(NS+1) MODULE NAMES OF NOISE SOURCES PROPAGATED
TO THE OBSERVERS

2 RECORD FORMAT IS 2I,2RS
OBSERVER INDEX FOR THE FIRST OBSERVER
NUMBER OF RECEPTION TIMES ASSOCIATED WITH
THIS OBSERVER (ASSUME VALUE IS N)
AIR DENSITY AT THE OBSERVER (RE RHO )

R

SPEED OF SOUND AT THE OBSERVER (RE C )
R
3 RECORD FORMAT IS *RS

RECEPTION TIMES FOR CURRENT OBSERVER
INDEX

SOWw N

Ze o =
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Propagation Module (PRO)

4 RECORD FORMAT IS *RS
1 DIMENSIONLESS MEAN SQUARE PRESSURE FOR
THE FIRST FREQUENCY AND THE FIRST
RECEPTION TIME
2 DIMENSIONLESS MEAN SQUARE PRESSURE FOR
THE SECOND FREQUENCY AND THE FIRST
RECEPTION TIME

NF DIMENSIONLESS MEAN SQUARE PRESSURE FOR
THE LAST FREQUENCY AND THE FIRST
RECEPTION TIME

5 RECORD FORMAT IS *RS
1 DIMENSIONLESS MEAN SQUARE PRESSULRE FOR
. ALL FREQUENCIES FOR THE SECOND
. RECEPTION TIME

6 RECORD FORMAT IS *RS
1 DIMENSIONLESS MEAN SQUARE PRESSURE FOR
. ALL FREQUENCIES FOR THE THIRD
. RECEPTION TIME

NF

N;4 SAME AS RECORD 2 BUT DATA IS FOR SECOND
OBSERVER

N+5 SAME AS RECORD 3 BUT DATA IS FOR SECOND
OBSERVER

RECORDS 2 THROUGH N+3 REPEAT FOR ALL OBSERVERS. THE
VALUE OF N DIFFERS FOR EACH OBSERVER.

ERRORS
NON-FATAL

FUNCTIONAL MODULE ERRORS

= =~ 1. REQUIRED UNIT MEMBER NOT AVAILABLE

2. INSUFFICIENT LDS DYNAMIC STORAGE

3. UNIT MEMBER NOT OF CORRECT FORMAT

4. MEMBER MANAGER ERROR OCCURRED ON READING OR OPENING

A UNIT MEMBER

5. REQUIRED USER PARAMETER PROSUM IS TYPE --- WITH ---

- EXPECTED TYPE ALPHA AND THE NUMBER OF ELEMENTS
‘LE. 10.

I A wq—w-,-‘
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Propagation Module (PRO)

6. UNABLE TO INTERPOLATE TABLE =a-~ FOR VALUES my =y my -
7. ERROR ENCOUNTERED IN BUILDING TABLE

PRO MODULE ERRORS

1. TABLES OF NOISE SOURCES TO BE SUMMED ARE NOT
COMPATIBLE

FATAL -~ NONE
LDS REQUIREMENTS
LENGTH = 3*NFREQ + NB + 6*NB*NFREQ

WHERE NFREQ = NUMBER OF FREQUENCIES
NB = VALUE OF USER PARAMETER "NBAND"

GDS REQUIREMENTS

ALLOCATION REQUIRED FOR THE FOLLOWING TABLES:
1. ATM(TMOD)

2. ATM(AAC) ( IF USER PARAMETER "ABSORP" IS ,TRUE. )

3. NUMBER OF YYYYYY(XXXNNN) NOISE TABLES THAT ARE TO BE
SUMMED PLUS ONE
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4.5.2 General Suppression Module (GENSUP)

PURPOSE ~ TO APPLY A NOISE SUPPRESSION FACTOR TO A NOISE TABLE
PRODUCED BY ANY ANOPP NOISE SOURCE MODULE

AUTHOR - CBF(L03/00/00
MMF (L03/00/09

INPUT
USER PARAMETERS DEFAULT
SCRXXX - THREE LETTER CODE, XXX, USED TO FORM HXXX
QUTPUT TABLE MEMBER NAME, NOISES (XXXNNN)
SCRNNN - INTEGER VALUE, NNN, .GT. O USED TO FORM
OUTPUT TABLE MEMBER NAME, NOISES (XXXNNN) 001
PRINT FLAG (I) 3
20, NO PRINT DESIRED
=1, INPUT PRINT ONLY
=2, OUTPUT PRINT ONLY
=3, BOTH INPUT AND OUTPUT PRINT
AMBIENT DENSITY (RS), KG/M*+*3 1.225
(SLUG/FT**3)
CA - AMBIENT SPEED OF SOUND (RS), M/S 340.294
(FT/SEC)
I0UT - OUTPUT CODE ( FOR TABLE AND/OR 3
PRINTED OUTPUT )
0 NO PRINT, BUT GENERATE TABLE
NOT SES( XXXNNN)
-1 PRINT OUTPUT IN DB UNITS, BUT DO
NOT GENERATE TABLE NOISES(XXXNNN)
-2 PRINT OUTPUT IN DIMENSIONLESS UNITS,
BUT DO NOT GENERATE TABLE
NOISES(XXXNNN)
-3 BOTH OPTIONS -1 AND -2
1 PRINT OUTPUT IN DB UNITS AND
GENERATE TABLE NOISES(XXXNNN)
2 PRINT OUTPUT iN DIMENSIONLESS UNITS
AND GENERATE TABLE NOISES(XXXNNN)
3 BOTH OPTIONS 1 AND 2
[UNITS - INPUT UNITS FLAG SI
2SI, ST UNITS
7HENGLISH, ENGLISH UNITS

DATA BASE UNIT MEMBERS
(DESCRIBED UNDER DATA BASE STRUCTURES)
NOISE  (XXXNNN) NOTE MEMBER NAME XXXNNN IS FORMED FROM
USER PARAMETERS SCRXXX AND SCRNNN.
SUPPRE SS(FACTOR)

IPRINT

RHOA
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General Suppression Module (GENSUP)

OUTPUT
SYSTEM PARAMETERS
NERR - ERROR FLAG
«TRUE., [IMPLIES AN ERROR WAS ENCOUNTERED
DURING MODULE EXECUTION
FALSE., NO ERROR ENCOUNTERED

DATA BASE UNIT MEMBERS
NOISES (XXXNNN) SEE FORMAT UNDER DATA BASE STRUCTURES.
NOTE MEMBER NAME XXXNNN IS FORMED FROM
USER PARAMETERS SCRXXX AND SCRNNN.

DATA BASE STRUCTURES

NOISE  (XXXNNN) TYPE 1 TABLE CONTAINING MEAN SQUARE
ACOUSTIC PRESSURE AS A FUNCTION OF
(1) FREQUENCY, (2) DIRECTIVITY ANGLE
AND (3) AZIMUTHAL ANGLE, SEE INFORMATION
ON OVERRIDING THIS UNIT NAME UNDER
DESCRIPTION OF NOISES(XXXNNN).

SUPPRESS(FACTOR) TYPE 1 DATA TABLE CONTAINING A SUPPRESSION
FACTOR AS A FUNCTION OF (1) FREQUENCY,
(2) DIRECTIVITY ANGLE AND (3) AZIMUTHAL
ANGLE

NOISES (XXXNNN) TYPE 1 TABLE CONTAINING SUPPRESSED MEAN
SQUARE ACOUSTIC PRESSURE AS A FUNCTION
OF (1) FREQUENCY, (2) DIRECTIVITY ANGLE,
AND (3) AZIMUTH ANGLE. WHEN OVERRIDING
THIS UNIT NAME, THE NAME OF THE UNIT MUST
BE THE SAME AS THE NAME OF THE UNIT CONTAIN-
ING THE INPUT NOISE TABLE WITH AN 'S‘ ON
THE END. EXAMPLE (1) : SUPPOSE THE UNIT
CONTAINING THE INPUT NOISE TABLE IS 'DATE'.
THE NAME OF THE UNIT CONTAINING THE OUTPUT
NOISE TABLE WILL BECOME 'DATES'. EXAMPLE
(2): SUPPOSE THE UNIT CONTAINING THE OUTPUT
NOISE TABLE IS OVERRIDEN TO BECOME 'STORES'
THEN THE UNIT CONTAINING THE INPUT NOISE
TABLE MUST BE OVERRIDEN TO BE 'STORE'.
EXAMPLE (3) : IF THE INPUT UNIT IS TO BE
'TABLE', THEN TO OVERRIDE THIS OUTPUT UNIT
TO BE SOMETHING OTHER THAN ‘TABLES', THE
FOLLOWING MUST BE DONE, FOR EXAMPLE, THE
INPUT UNIT IS 'TABLE'; THE OUTPUT UNIT IS
TO BE 'STORE'. OVERRIDE 'NOISE' TO BE
'"TABLE' AND OVERRIDE 'TABLES' TO BE 'STORE'

4w
€
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General Suppression Module (GENSIIP)

ERRORS
NON-FATAL
1. INSUFFICIENT DYNAMIC STORAGE.
2. INTERPOLATION ERROR ON INPUT NOISE TARLE,
3, INVALID VALUE FOR INPUT USER PARAMETER. DEFAULT
VALUE WILL BE USED,
4, ERROR IN BUILDING OUTPUT TABLE OF SUPPRESSED NOISE.
FATAL - NONE

LDS REQUIREMENTS
LENGTH = i 2 * NFREQ ) + NTHETA + NPHI + NINT +
NTHETA * NPHT ) * ( 1 + NFREQ )

WHERE

NFREQ = NUMBER OF FREQUENCY VALUES ON INPUT AND OUTPUT
NOISE TABLES

NTHETA = NUMBER OF DIRECTIVITY ANGLE VALUES ON INPUT
AND OUTPUT NOISE TABLES

NPHI = NUMBER OF AZIMUTH ANGLE VALUES ON INPUT AND
OUTPUT NOISE TABLES

NINT = NUMBER OF VALID INTERPOLATION PROCEDURES FOR

THE INPUT AND OUTPUT NOISE TABLES

GDS REQUIREMENTS
SUFFICIENT ALLOCATION FCR THE FOLLOWING TABLES
1. NOISE  (XXXNNN)
2. SUPPRESS(FACTOR
3. NOISES (XXXNNN
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4.6 RECEIVED NOISE
4.6.1 Noise Levels Module (LEV)

PURPOSE - TO COMPUTE OVERALL SOUND PRESSURE LEVEL, A-WEIGHTED
SOUND PRESSURE LEVEL, D-WEIGHTED SOUND PRESSURE
LEVEL, PERCEIVED NOISE LEVEL, AND TONE CORRECTED
PERCEIVED NOISE LEVEL AS FUNCTIONS OF TIME AND

OBSERVER
AUTHOR - CBF(L03/00/00)
CBF(L03/00/04
MMF (L03/00/09
INPUT
USER PARAMETERS DEFAULT
IAWT - A-WEIGHTED SOUND PRESSURE LEVEL OPT1ON F
IDWT - D-WEIGHTED SOUND PRESSURE LEVEL OPTION F
10SPL - OVERALL SOUND PRESSURE LEVEL OPTION F
IPNL - PERCEIVED NOISE LEVEL OPTION F
IPNLT - TONE-CORRECTED PERCEIVED NOISE LEVEL OPTION T

% THE ABOVE OPTION CODES HAVE THE FOLLOWING VALUES )

(
IUNITS -

IPRINT -

MEMSUM -

.TRUE. - COMPUTE

.FALSE. - DO NOT COMPUTE )

INPUT UNIT OPTIOR 2HS1
=2HSI, SI UNITS

=7HENGLISH, ENGLISH UNITS

PRINTED OUTPUT OPTION 3

0 - NO PRINT DESIRED

1 - INPUT PRINT ONLY

2 - OUTPUT PRINT ONLY

3 - BOTH INPUT AND OUTPUT PRINT

CONTAINS THE UNIT NAME AND MEMBER NAME OF THE
NOISE MEMBERS TO BE SUMMED ( CONTAINS .LE.—20—
ELEMENTS, IE. .LE, 10 NOISE MEMBERS )

MEMBERS - DESCRIBED UNDER DATA BASE STRUCTURES
NOTE : MEMBERS ARE SPECIFIED BY UNIT(MEMBER) NAME
SFIELD( FREQ)

OBSERV(

COORD)

XXXXXX(YYYYYY)

ouTPUT

SYSTEM PARAMETER

NERR

MEMBERS

EXECUTIVE SYSTEM PARAMETER FOR ERROR ENCOUNTERED
DURING EXECUTION OF A FUNCTIONAL MODULE. NERR SET
TO .TRUE. IF ERROR ENCOUNTERED

LEV(PNLT)
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Noise Levels Module (LEV)

DATA BASE STRUCTURES

0BSERV(COORD) MULTI-RECORD MEMBER WITH FORMAT = 3RS,
CONTAINING ONE RECORD FOR EACH OBSERVER
WITH VALUES OF THE X,¥,Z COORDINATES
SFIELD(FREQ) 1 RECORD MEMBER IN *RS FORMAT CONTAINING
REAL SINGLE VALUES OF FREQUENCIES IN HZ
XXXXXX(YYYYYY) XXXXXX IS THE UNIT NAME AND YYYYYY IS THE
MEMBER NAME OF AN UNFORMATTED MULTI-RECORD
NOISE MEMBER. THESE UMIT AND MEMBER NAMES
ARE ELEMENTS OF USER PARAMETER, MEMSUM.,
ONE OR MORE NOISE MEMBERS WILL BE INPUT TO
LEV TO BE SUMMED. THE NOISE MEMBERS HAVE
THE FOLLOWING FORMAT:
RECORD FORMAT DESCRIPTION
1 1,*A8 NO. OF NOISE SOYRCES, ARRAY OF SOURCES
2 21,2RS  OBSERVER INDEX, NUMBER OF OBSERVER
TIMES, AMBIENT DENSITY, AMBIENT SPEED OF
SOUND
3 *RS ARRAY OF OBSERVER TIMES
4 *RS MEAN SQUARE PRESSURE FOR EACH FREQUENCY
FOR FIRST TIME
5 *RS MEAN SQUARE PRESSURE FOR EACH FREQUENCY
FOR SECOND TIME ,
1+M* (WHERE M IS THE NUMBER OF OBSERVERS AND
(2+N) N IS THE NUMBER OF OBSERVER TIMES.
NOTE: N IS DIFFERENT FOR EACH OBSERVER)
LEV(PNLT) UNFORMATTED MULTI-RECORD OUTPUT MEMBER IN
THE FOLLOWING FORMAT OF A HEADER RECORD AND
THREE RECORDS PER OBSERVER
RECORD FORMAT DESCRIPTION
1 I,*A8 NO. OF NOISE SOURCES, ARRAY OF SOURCES
2 21 OBSERVER INDEX, NO. OF TIMES
3 *RS ARRAY OF TIMES
4 *RS ARRAY OF TONE-CORRECTED PERCEIVED NOISE
LEVEL FOR ALL TIMES
143*M (WHERE M IS THE NUMBER OF OBSERVERS)
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Noise Levels Module (LEV)

ERRORS
NON-FATAL
1. MEMBER MANAGER ERROR OCCURRED ON SPECIFIED UNIT MEMBER
(FMNMSG ERROR 4)
2. INSUFFICIENT DYNAMIC STORAGE. (FMNMSG ERROR 2)
3. REQUIRED USER PARAMETER NOT AVAILABLE. (FMNMSG ERROR 5)
4. REQUIRED USER PARAMETER TYPE OR NUMBER OF ELEMENTS IS

INVALID. (FMNMSG ERROR 6)
FATAL - NONE

e ol e o e o

.

LDS REQUIREMENTS
LENGTH = NFREQ * ( 2+NMEM ) + LONGESTREC + NS

1

WHERE NFREQ = NUMBER OF FREQUENCY VALUES i
NMEM = NUMBER OF NOISE MEMBERS TO BE :
SUMMED ‘

LONGESTREC = LENGTH OF THE LONGEST RECORD OF '

THE NOISE MEMBERS 3
TOTAL NUMBER OF NOISE SOURCES *

READ FROM THE FIRST RECORD OF THE
INPUT NOISE MEMBERS

NS

i
1
i
1
|
|
|
)
i
l
i




4.6.2 Effective Noise Module-(EFF) 11

PURPOSE - TO COMPUTE EFFECTIVE PERCEIVED NOISE LEVEL (EPNL) :
AS A FUNCTION OF OBSERVER POSITION

AUTHOR ~ CBF§L03/00/00 T

CBF(L03/00/04
INPUT
USER PARAMETERS DEFAULT
DTIME - RECEPTION TIME INCREMENT (S) 5
IPRINT - PRINTED OUTPUT OPTION 3

0 - NO PRINT DESIRED
1 - INPUT PRINT ONLY
2 - OUTPUT PRINT ONLY
3 - BOTH INPUT AND OQUTPUT PRINT

MEMBERS - DESCRIBED UNDER DATA BASE STRUCTURES
NOTE : MEMBERS ARE SPECIFIED BY UNIT(MEMBER) NAME
OBSERV(COORD)
LEV(PNLT)

OUTPUT _
- SYSTEM PARAMETER
NERR - EXECUTIVE SYSTEM PARAMETER FOR ERROR ENCOUNTERED N
DURING EXECUTION OF A FUNCTIONAL MODULE. MERR SET
TO .TRUE. IF ERROR ENCOUNTERED
MEMBERS
EFF(EPNL)

DATA BASE STRUCTURES
0BSERV(COORD) MULTI-RECORD MEMBER WITH FORMAT = 3RS,
CONTAINING ONE RECORD FOR EACH OBSERVER
WITH VALUES OF THE X,Y,Z COORDINATES
LEV(PLNT) UNFORMATTED MULTI-RECORD MEMBER IN |
THE FOLLOWING FORMAT OF A HEADER RECORD .
FOLLOWED BY THREE RECORDS PER OBSERVER
RECORD FORMAT DESCRIPTION
1 I,*A8 NO. OF NOISE SOURCES, ARRAY OF NOISE
SOURCES
2 21 OBSERVER INDEX, NO. OF TIMES
3 *RS ARRAY OF TIMES
4 *RS ARRAY OF TONE-CORRECTED PERCEIVED NOISE
LEVEL FOR ALL TIMES

(NHERE M IS THE NUMBER OF OBSERVERS)
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Effective Noise Module (EFF)

EFF(EPNL) UNFORMATTED MULTI-RECORD OUTPUT MEMBER IN
THE FOLLOWING FORMAT OF A HEADER RECORD
FOLLOWED BY A RECORD FOR EACH OBSERVER
CONTAINING THE OBSERVER INDEX AND EPNL
VALUE
RECORD FORMAT DESCRIPTION
1 1,*A8 NO. OF SOURCES, ARRAY OF NOISE SOURCES
2 I,RS OBSERVER INDEX, EFFECTIVE PERCEIVED
NOISE LEVEL (EPNL)

. L] [
[ ] L L

N+1 (WHERE N IS THE NUMBER OF OBSERVERS)
ERRORS
NON-FATAL
1. INSUFFICIENT DYNAMIC STORAGE (FMNMSG ERROR 2)
2. MEMBER MANAGER ERROR OCCURRED ON SPECIFIED UKIT MEMBER.
(FMNMSG ERROR 4)

LDS REQUIREMENTS
LENGTH = 12 * NOBS + NS

WHERE NOBS
NS

NUMBER OF OBSERVERS
NUMBER OF NOISE SOURCES

4-49

S mnsn

e e



4.7 UTILITIES

The modules for the ANOPP utilities were not available at Level 03/00/00.
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4.8 NOISE SOURCES
4.8.1 Fan Noise Module (HDNFAN)

PURPOSE - PREDICT THE BROADBAND NOISE AND PURE TONES FOR AN
AXIAL FLOW COMPRESSOR OR FAN BY THE HEIDMAN METHOD
REFERENCE - NASA TM X-71763, INTERIM PREDICTION
METHOD FOR FAN AND COMPRESSOR SOURCE NOISE, M. F.

HE IDMAN

AUTHOR - CBF(L03/00/00
CBF$L03/00/04
MMF (L03/00/09

INPUT DEFAULT

USER PARAMETERS SLUNITS

AE ENGINE REFERENCE AREA (RS), PI/4
M2 (FT**2)

RS DISTANCE FROM SOURCE TO OBSERVER SQRT(AE)
(RS), M (FT)

AFAN FAN INLET CROSS-SECTIONAL AREA (RS), 1.
RE AE

DIAM FAN ROTOR DIAMETER (RS), 1.128
RE SQRT(AE)

MD FAN ROTOR RELATIVE TIP MACH NUMBER AT 1.0
DESIGN POINT (RS)

RSS ROTBR-STATOR SPACING (RS), 1.0
RE MEAN ROTOR BLADE CHORD

MDOT MASS FLOWRATE (RS), 2
RE RHOA * CA * AE

MA AIRCRAFT MACH NUMBER (RS) 0.

N ROTATIONAL SPEED (RS), 3
RE CA/DIAM

DELTAT  TOTAL TEMPERATURE RISE ACROSS FAN (RS), .2
RE TA

CA AMBIENT SPEED OF SOUND (RS), 340.294
M/S (FT/S)

RHOA AMBIENT DENSITY (RS), 1.225
KG/M**3 (SLUG/FT**3

NBANDS ~ NUMBER OF 1/3 OCTAVE BANDS FOR TONE 0
FREQUENCY SHIFT (I)

NENG NUMBER OF ENGINES (1) 1

NB NUMBER OF ROTOR BLADES (I) 20

NV NUMBER OF STATOR VANES (I 50

16v INLET GUIDE VANE INDEX (I 1
1, FOR A FAN WITH NO INLET GUIDE VANES
2, FOR A FAN WITH INLET GUIDE VANES

DIS INLET FLOW DISTORTION INDEX (I) 1
1, IF THERE IS NO INLET FLOW

DISTORTION
2, IF THERE IS INLET FLOW
DISTORTION
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STIME
10UT

IPRINT

SCRNNN
SCRXXX
IUNITS

Fan Noise Module (HDNFAN)

SOURCE TIME (RS) 0.
TABLE OUTPUT AND PRINT OUTPUT OPTION (1) 3
0 NO PRINT BUT GENERATE TABLE
HDNFAN(XXXNNN)
-1 PRINT OUTPUT IN DB UNITS, BUT DO
NOT GENERATE TABLE HDNFAN(XXXNNN)
-2 PRINT OUTPUT IN DIMENSIONLESS FORM
BUT DO NOT GENERATE TABLE HDNFAN
(XXXNNN)
-3 BOTH OPTIONS -1 AND -2
1 PRINT OUTPUT IN DB UNITS AND
GENERATE TABLE HDNFAN({XXXNNN)
2 PRINT OUTPUT IN DIMENSIONLESS FORM
AND GENERATE TABLE HDNFAN(XXXNNN)
3 BOTH OPTIONS 1 AND 2
PRINT FLAG (I) 3
0 NO PRINT DESIRED
1 INPUT PRINT ONLY
2 OUTPUT PRINT ONLY
3 BOTH INPUT AND OUTPUT PRINT
INTEGER VALUE, NNN, .GT. O USED TO FORM 001
TABLE UNIT MEMBER NAME HDNFAN(XXXNNN)

THREE LETTER CODE XXX USED TO FORM SHXXX
TABLE UNIT MEMBER NAME HDNFAN(XXXNNN)

INPUT UNITS FLAG 2HSI
7HENGLISH, ENGLISH UNITS

2HSI, SI UNITS

(THE NEXT SIX CODES HAVE THE FOLLOWING VALUES;

é.FALSE.

.TRUE.
INRS
INCT
INDIS
1088
IDRS
INBB

- DO NOT INCLUDE

- INCLUDE IN TOTAL PREDICTION )
INLET ROTOR-STATOR INTERACTION TONES
COMBINATION TONE NOISE

INLET FLOW DISTORTION TONES

DISCHARGE BROADBAND NOISE

DISCHARGE ROTOR-STATOR INTERACTION TONES
INLET BROADBAND NOISE

A=

DATA BASE UNIT MEMBERS
(DESCRIBED UNDER DATA BASE STRUCTURES)
SFIELD(FREQ)

SFIELD(THETA)
SFIELD(PHI)

ouTPUT

USER PARAMETERS

RS

DISTANCE FROM SOURCE TO OBSERVER
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Fan Nofse Module (HDNFAN)

SYSTEM PARAMETERS
NER TRUE., IMPLIES AN ERROR WAS ENCOUNTERED
DURING MODULE EXECUTION
«FALSE., NO ERROR ENCOUNTERED

DATA BASE UNIT MEMBERS

HDNFAN(XXXNNN)  SEE FORMAT UNDER DATA BASE STRUCTURES,
NOTE MEMBER NAME XXXNNN IS FORMED
FROM USER PARAMETERS SCRXXX AND SCRNNN,
OUTPUT OF THIS TABLE IS CONTROLLED
BY USER PARAMETER IQUT.

DATA BASE STRUCTURES
SFIELD(FREQ) = 1 RECORD MEMBER IN *RS FORMAT

CONTAINING VALUES OF 1/3 OCTAVE BAND
CENTER FREQUENCIES IN HZ
SFIELD(THETA) - 1 RECORD MEMBER IN *RS FORMAT

CONTAINING VALUES OF THE POLAR
DIRECTIVITY ANGLE IN DEG
SFIELD(PHI) = 1 RECORD MEMBER IN *RS FORMAT

CONTAINING VALUES OF THE AZIMUTHAL

DIRECTIVITY ANGLE IN DEG
HONFAN(XXXNNN) - TYPE 1 TABLE CONTAINING MEAN SQUARE

ACOUSTIC PRESSURE AS A FUNCTION OF

(1) FREQUENCY, (2) DIRECTIVITY ANGLE
AND (3) AZIMUTHAL ANGLE

ERRORS
NON-FATAL

l. INSUFFICIENT LOCAL DYNAMIC STORAGE .

2. MEMBER MANAGER ERROR OCCURRED ON SPECIFIED UNIT
MEMBER,

FATAL - NONE

REMARKS
REFERENCE S

HEIDMAN, M. F., INTERIM PREDICTION METHOD FOR FAN

AND COMPRESSOR SOURCE NOISE, NASA TM X-71763,
JUNE 1975,

LDS REQUIREMENTS

LENGTH = (NFREQ * NTHETA * NPHI) + (NTHETA NPHI)

+ NFREQ + NTHETA + NPHI + 3 ( NFREQ * NTHETA )
+ NTHETA
ERE

NFREQ = NUMBER OF FREQUENCY VALUES
NTHETA = NUMBER OF DIRECTIVITY ANGLES
NPHI = NUMBER OF AZIMUTHAL ANGLES
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Fan Noise Module (HDNFAN)

GDS REQUIREMENTS
SUFFICIENT ALLOCATION FOR TABLE HDNFAN(XXXNNN)

T N O P

P T SO R W
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4.8.2 Combustion Noise Module (GECOR)

A i o

PURPOSE - GECOR PREDICTS THE NOISE FROM CONVENTIONAL COMBUSTORS
INSTALLED IN GAS TURBINE ENGINES.. THE METHOD IS
BASED ON A PROPOSED APPENDIX TO THE SOCIETY OF
AUTOMOTIVE ENGINEERS (SAE) AEROSPACE RECOMMENDED
PRACTICE (ARP) NUMBER 876,

AUTHOR - WKB
MMF

INPUT

L03/00/00
L03/00/09

USER PARAMETERS

AE
A

NENG
MOOT

MA
Pl

T1

TJd

TODELT

CA
RHOA
STIME
ICAU78

ENGINE REFERENCE AREA.
Mwxp (FT#%2)

COMBUSTOR ENTRANCE AREA
DIMENSIONLESS

RE ENGINE REFERENCE AREA

NUMBER OF ENGINES

DISTANCE FROM SOURCE TO OBSERVER
COMBUSTOR ENTRANCE MASS FLOWRATE
DIMENSIONLESS

RE  RHOA*CA*AE

AIRCRAFT MACH NUMBER

COMBUSTOR ENTRANCE TOTAL PRESSURE

DIMENSIONLESS

RE AMBIENT PRESSURE

COMBUSTOR ENTRANCE TOTAL
TEMPERATURE

DIMENSIONLESS

RE AMBIENT TEMPERATURE
COMBUSTOR EXIT TOTAL TEMPERATURE
DIMENSIONLESS

RE AMBIENT TEMPERATURE

DESIGN TURBINE TEMPERATURE RISE
DIMENSIONLESS

RE AMBIENT TEMPERATURE

AMBIENT SPEED OF SOUND,

M/S (FT/SEC)

AMBIENT DENSITY,

KG/M**3 (SLUG/FT**3)

SOURCE TIME AT WHICH NOISE IS
CALCULATED

IF .TRUE., USE THE SAE ARP 876
ENVELOPE SPECTRUM FUNCTION AS A
REPLACEMENT FOR THE SPECTRAL
DISTRIBUTION FUNCTION. IF
.FALSE., THE REGULAR SPECTRAL
DISTRIBUTION FUNCTION 1S USED

4-55

TYPE DEFAULT

RS
RS
I

RS
RS

RS
RS

RS

RS

RS
RS
RS

L

(S1)
P1/4

1.0

1
SQRT(AE)

1.0

2.0
0.5

340.294

1.225
0.0

+FALSE,



SCRXXX

SCRNNN

[0UT

IPRINT

TUNITS

Combustion Noise Module (GECOR)

THREE LETTER CODE XXX USED TO FORM A 3HXXX
TABLE UNIT MEMBER NAME
GECOR(XXXNNN). SEE USER PARAMETER
SCRNNN
INTEGER VALUE, NNN .GT. 0, USED TO I 001
FORM TABLE UNIT MEMBER NAME
GECOR(XXXNNN). SEE USER PARAMETER
SCRXXX.
OUTPUT CODE ( FOR TABLE AND/OR I 3
PRINTED OUTPUT )
0 NO PRINT BUT GENERATE TABLE
GECOR ( XX XNNN)
-1 PRINT OUTPUT IN DB UNITS BUT DO
NOT GENERATE TABLE GECOR(XXXNNN)
-2 PRINT OUTPUT IN DIMENSIONLESS
UNITS BUT DO NOT GENERATE
TABLE GECOR( XXXNNN)
-3 BOTH OPTIONS -1 AND -2
1  PRINT OUTPUT IN DB UNITS AND
GENERATE TABLE GECOR(XXXNNN)
2 PRINT OUTPUT IN DIMENSIONLESS
UNITS AND GENERATE TABLE

GECOR( XXXNNN)
3 BOTH OPTIONS 1 AND 2
PRINTED OUTPUT OPTION CODE 1 3

0 NO PRINT DESIRED
1  INPUT PRINT ONLY
2  OUTPUT PRINT ONLY
3 BOTH INPUT AND OUTPUT PRINT
=2HSI » INPUTS ARE IN SI UNITS A 2HSI
=7THENGLISH, INP?TS ARE IN ENGLISH
UNITS

DATA BASE UNITS AND MEMBERS

SFIELD(FREQ)  SFIELD( THETA ) SFIELD( PHI )
( FORMATS ARE DESCRIBED UNDER DATA BASE STRUCTURES )

OUTPUT

USER PARAMETERS

RS
GECERR

RADIAL DISTANCE FROM SOURCE TO OBSERVER (RS)

=0, NO ERRORS OCCURRED

2], MEMBER MANAGER ERROR OCCURRED ON OPEN

=2, INSUFFICIENT LDS AVAILABLE

3, MEMBER MANAGER ERROR OCCURRED ON READ

=4, AT LEAST ONE USER PARAMETER HAS AN
INVALID VALUE
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Combustion Noise Module (GECOR)V

=5, UNABLE TO BUILD TABLF GECOR( XXXNNN)
=6, AN INVALID VALUE WAS CALCULATED DURING
EXECUTION
SYSTEM PARAMETERS
NERR SYSTEM ERROR PARAMETER
«TRUE.  ERROR ENCOUNTERED DURING
EXECUTION (GECERR=1,2,3,5)

+FALSE. NO ERROR ENCOUNTERED

DATA BASE UNITS AND MEMBERS

GECOR(XXXNNN) SEE FORMAT DESCRIPTION UNDER DATA BASE
STRUCTURES. NOTE MEMBER NAME XXXNNN
IS FORMED FROM USER PARAMETERS SCRXXX
AND SCRNNN. OUTPUT OF THIS TABLE IS
CONTROLLED BY USER PARAMETER 10UT.

DATA BASE STRUCTURES

SFIELD( FREQ ) - 1 RECORD MEMBER IN *RS FORMAT CONTAINING

VALUES OF 1/3 OCTAVE BAND CENTER FREQUENCIES
IN HZ

SFIELD( THETA) - 1 RECORD MEMBER IN *RS FORMAT CONTAINING
VALUES OF POLAR DIRECTIVITY ANGLE IN DEGREES
SFIELD( PHI ) - 1 RECORD MEMBER IN *RS FORMAT CONTAINING
VALUES OF AZIMUTHAL DIRECTIVITY ANGLE IN
DEG

GECOR( XXXNNN) - TYPE 1 TABLE OF MEAN SQUARE ACOUSTIC
PRESSURE DATA AS A FUNCTION OF (1) FREQUENCY,
(2) DIRECTIVITY ANGLE, AND (3) AZIMUTH ANGLE

ERRORS
NON-FATAL
1. INSUFFICIENT SPACE IN LDS

2. MEMBER MANAGER ERROR OCCURRED ON SPECIFIED UNIT MEMBER
3. USER-PARAMETER VALUE OUT OF RANGE - DEFAULT TQ BE USED

REFERENCES

EMMERLING, J.J., CORE ENGINE NOISE CONTROL PROGRAM, VOLUME
I1I, SUPPLEMENT I, PREDICTION METHODS. REPORT NO.
FAA-RD-74-125, I11-1, MARCH, 1976.

MATTA, RAM K., PROPOSED APPENDIX TO ARP876-COMBUSTION NOISE

PREDICTION. SUBMITTED TO SAE A-21 JET NOISE SUBCOMMITTEE,
JULY, 1977,
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Combustion Noise Module (GECOR)

kDS REQUIREMENTS
LENGTH = NFREQ*NTHETA*NPHI + NTHETA*NPHI +
NFREQ + NTHETA + NPHI
WHERE

NFREQ = NUMBER OF FREQUENCIES
NTHETA = NUMBER OF DIRECTIVITY ANGLES
NPHI = NUMBER OF AZIMUT'' ANGLES

GDS REQUIREMENTS

ALLOCATION REQUIRED FOR TABLE GECOR(XXXNNN
AND UNIT MEMBERS SFIELD( FREQ, THETA, PHI
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» 4.8.3 Turbine Noise Module (GETUR)

PURPOSE - GETUR PREDICTS THE BROADBAND NOISE AND PURE TONES
FOR AN AXIAL FLOW TURBINE

AUTHOR - NKB$LO3/00/00) -
MMF (L03/00/09)

INPUT
USER PARAMETERS

TYPE DEFAULT

(SI) !
AE ENGINE REFERENCE AREA, RS  Pl/4 !
M**2 (FT*%2) !
NENG NUMBER OF ENGINES I 1 ;
RS DISTANCE FROM SOURCE TO OBSERVER RS SQRT(AE) i
STIME SOURCE TIME AT WHICH NOISE IS RS 0. 4
CALCULATED i
AREA TURBINE INLET CROSS-SECTIONAL AREA RS 1.0 1
DIMENSIONLESS |
RE ENGINE REFERENCE AREA a
F FUEL TO AIR RATIO RS .0 ‘ 1
HA ABSOLUTE HUMIDITY RS .0
NBLADE NUMBER OF ROTOR BLADES I 20 i
D TURBINE ROTOR DIAMETER RS 1.0 :
DIMENSIONLESS }
RE SQRT( ENGINE REFERENCE AREA ) '
MA AIRCRAFT MACH NUMBER RS 0.0 i
ROTSPD ROTATIONAL SPEED RS .3 !
DIMENSIONLESS \
RE (CA/D) ;
71 ENTRANCE TOTAL TEMPERATURE RS 3.0 ?
DIMENSIONLESS ;
RE AMBIENT TEMPERATURE
TSJ EXIT STATIC TEMPERATURE RS 2.0
DIMENSIONLESS
RE AMBIENT TEMPERATURE
CA AMBIENT SPEED OF SOUND, RS 340.294 .
M/S (FT/S)
RHOA AMBIENT DENSITY RS 1,225

SCRXXX THREE LETTER CODE XXX USED TO FORM A 3HXXX
TABLE UNIT MEMBER NAME

GETUR(XXXNNN). SEE USER PARAMETER
SCRNNN

SCRNNN INTEGER VALUE, NNN .GT. 0, USED TO I 001
FORM TABLE UNIT MEMBER NAME
GETUR(XXXNNN). SEE USER PARAMETER
SCRXXX

BROAD CL.~UTE NOISE DATA FOR BROADBAND L .TRUE.
SPECTRA
PULE CUNPUTE NOISE DATA FOR PURE L .TRUE,

TONE SPECTRA
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Turbine Noise Module (GETUR)

10uT SUTPU} CODE FOR TABLE AND/OR PRINTED I 3
UTPU
0 NO PRINT BUT GENERATE TABLE
GETUR (XXXNNN)
-1  PRINT OUTPUT IN DB UNITS BUT DO
NOT GENERATE TABLE GETUR(XXXNNN)
-2 PRINT OUTPUT IN DIMENSIONLESS
UNITS BUT DO NOT GENERATE
TABLE GETUR( XXXNNN)
-3 BOTH OPTIONS -1 AND -2
1 PRINT OUTPUT IN DB UNITS AND
GENERATE TABLE GETUR(XXXNNN)
2 PRINT OUTPUT IN DIMENSIONLESS
UNITS AND GENERATE TABLE

GETUR( XXXNNN)
3 BOTH OPTIONS 1 AND 2
IPRINT OUTPUT PRINT OPTION CODE I 3

0 NO PRINT DESIRED
1 PRINT INPUTS ONLY
2 PRINT OUTPUTS ONLY
3 BOTH OPTIONS 1 AND 2
IUNITS  =2HSI , INPUTS ARE IN SI UNITS A 2HSI
=7HENGLISH, INPUTS ARE IN ENGLISH
UNITS
DATA BASE UNITS AND MEMBERS
SFIELD(FREQ)  SFIELD(THETA) SFIELD(PHI)
( FORMATS ARS DESCRIBED UNDER DATA BASE STRUCTURES )

OuTPUT

USER PARAMETERS
RS DI?TA?CE FROM SOURCE TO OBSERVER,
M (FT
GETERR 0, NO ERRORS OCCURRED
=1, MEMBER MANAGER ERROR CCCURRED ON OPEN
=2, INSUFFICIENT LDS AVAILAGLE
=3, MEMBER MANAGER ERROR OCCURRED ON READ
=4, AT LEAST ONE USER PARAMETER HAS AN INVALID
VALUE
=5, UNABLE TO BUILD TABLE GETUR(XXXNNN)
=6, AN INVALID VALUE WAS CALCULATED DURING
EXECUTION

SYSTEM PARAMETERS
NERR SYSTEM ERROR PARAMETER
=,TRUE. , ERROR OCCURRED DURING EXECUTION
(GETERR = 1, 2, 3, 5)
=, FALSE., NO ERROR OCCURRED
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Turbine Noise Module (GETUR)

DATA BASE UNITS AND MEMBERS

GETUR(XXXNNN)  SEE FORMAT DESCRIPTIONS UNDER DATA BASE
STRUCTURES, NOTE MEMBER NAME XXXNNN
IS FORMED FROM USER PARAMETERS SCRNNN AND
SCRXXX. OQUTPUT OF THIS TABLE IS CONTROLLED
BY USER PARAMETER IOUT

DATA BASE STRUCTURES

SFIELD( FREQ ) - 1 RECORD MEMBER IN *RS FORMAT CONTAINING
VALUES OF 1/3 OCTAVE BAND CENTER FREQUENCIES
IN HZ

SFIELD( THETA) - 1 RECORD MEMBER IN *RS FORMAT CONTAINING
VALUES OF POLAR DIRECTIVITY ANGLE IN DEG

SFIELD( PHI ) - 1 RECORD MEMBER IN *RS FORMAT CONTAINING
VALUES OF AZIMUTHAL DIRECTIVITY ANGLE IN
DEG

GETUR(XXXXNNN) - TYPE 1 TABLE OF MEAN SQUARE ACOUSTIC
PRESSURE DATA AS A FUNCTION OF (1) FREQUENCY,
(2) DIRECTIVITY ANGLE, AND (3) AZIMUTH ANGLE

ERRORS

NON-FATAL
1. INSUFFICIENT SPACE IN LDS
2. MEMBER MANAGER ERROR OCCURRED ON SPECIFIED UNIT MEMBER
3. USER PARAMETER VALUE OUT OF RANGE - DEFAULT TO BE USED
4. UNABLE TO CALCULATE THE MASS FRACTION OF EACH AIR
CONSTITUENT
5. UNABLE TO CALCULATE TOTAL ENTRANCE AND EXIT ENTHALPY

FATAL - NONE
LDS REQUIREMENTS

LENGTH = NFREQ*NTHETA*NPHI + NTHETA*NPHI +
NFREQ + NTHETA + NPHI

WHERE
NFREQ = NUMBER OF FREQUENCIES
NTHETA = NUMBER OF DIRECTIVITY ANGLES
NPHI = NUMBER OF AZIMUTH ANGLES

GDS REQUIREMENTS
SUFFICIENT ALLOCATION FOR TABLE GETUR(XXXNNN) AND
UNIT MEMBERS SFIELD( FREQ, THETA, PHI ),



4.8.4 Single Stream Circular Jet Nofse Module (SGLJET)

PURPOSE -

AUTHOR =

INPUT

USER PAR

AJ

RHOJ

T

vJ

RS

RHOA
CA
STIME

MA
At

NENG
SCRXXX

SCRNNN

TUNITS

PREDICT 1/3 OCTAVE BAND CIRCULAR JET

NOISE INCORPORATING FORWARD FLIGHT EFFECTS WITH
METHODS DEVELOPED BY THE SAE A-21 JET NOISE SuB-

COMMITTEE.

WKB(L03/00/00
MMF (L03/00/09

AMETERS
IN

AREA OF FULLY EXPANDED PRIMARY JET RS
DIMENSIONLESS UNITS,
RE ENGINE REFERENCE AREA
DENSITY OF PRIMARY JET RS
DIMENSIONLESS UNITS,
RE AMBIENT DENSITY
ABSOLUTE TOTAL TEMPERATURE OF THE RS
PRIMARY JET - DIMENSIONLESS UNITS,
RE AMBIENT TEMPERATURE
VELOCITY OF PRIMARY JET RELATIVE TO RS
NOZZLE EXIT - DIMENSIONLESS UNITS,
RE AMBIENT SPEED OF SOUND

RADIAL DISTANCE FROM NOZZLE EXIT TO RS
OBSERVER,

M (FT)

AMBIENT DENSITY, RS
KG/M**3 (SLUGS/FT*+3)

AMBIENT SPEED OF SOUND, RS
M/SEC (FT/SEC)

SOURCE TIME AT WHICH NOISE IS RS
CALCULATED

AIRCRAFT MACH NUMBER RS
ENGINE REFERENCE AREA, RS

Mx*2 (FT**2)

NO. OF ENGINES

THREE LETTER CODE XXX USED TO FORM
TABLE UNIT MEMBER NAME
SGLJET(XXXNNN). SEE USER PARAMETER
SCRNNN,

INTEGER VALUE, NNN ,GT. O, USED TO I
FORM TABLE UNIT MEMBER NAME
SGLJET(XXXNNN). SEE USER PARAMETER
SCRXXX.

=2HSI , INPUTS ARE SI UNITS A
=THENGLISH, INPUTS ARE ENGLISH UNITS

>
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TYPE DEFAULT

SI UNITS
1.0

1.0

1.0

1.0

SQRT (AE)

1.225
340.294
0.0

0.
.7854
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Single Stream Circular Jet Noise Module (SGLJET)

10uT OUTPUT CODE FOR TABLE AND I3
PRINTED OUTPUT
0 NO PRINT BUT GENERATE TABLE
SGLJET(XXXNNN) ,
=1 PRINT OUTPUT IN DB UNITS BUT
DO NOT GENERATE TABLE
SGLJET( XXXNNN) ,
=2 PRINT OUTPUT IN DIMENSIONLESS
FORM BUT DO NOT GENERATE
TABLE SGLJET (XXXNNN) .
-3 BOTH OPTIONS -1 AND -2
1 PRINT OUTPUT IN DB UNITS AND
GENERATE TABLE SGLJET(XXXNNN) .
2 PRINT OUTPUT IN DIMENSIONLESS
FORM AND GENERATE TABLE
SGLJET (XXXNNN)
3 BOTH OPTIONS 1 AND 2
IPRINT  PRINTED OUTPUT OPTION CODE I 3
NO PRINT DESIRED
INPUT PRINT ONLY
OUTPUT PRINT ONLY
BOTH INPUT AND OUTPUT PRINT
( MEMBER OUTPUT ALWAYS GENERATED
ACCORDING TO IOUT VALUE )

DATA BASE UNITS AND MEMBERS
( FORMATS ARE DESCRIBED UNDER DATA BASE STRUCTURES )

WN O

SFIELD( FREQ )  SFIELD( PHI ) SFIELD( THETA )

SAE( MTH ) SAE( NDF ) SAE( OM )
SAE( PDF ) SAE( SCF ) SAE( SJC')
OUTPUT
USER PARAMETERS
RS RADIAL DISTANCE FROM NOZZLE EXIT TO OBSERVER

DATA BASE UNITS AND MEMBERS

SGLJET( XXXNNN ) SEE _FORMAT UNDER DATA BASE STRUCTURES.
NOTE MEMBER NAME XXXNNN IS FORMED FROM
USER PARAMETERS SRCXXX AND SRCNNN.
QUTPUT OF THIS UNIT MEMBER TABLE IS
CONTROLED BY USER PARAMETER 10UT.
SYSTEM PARAMETERS

NERR SYSTEM ERROR PARAMETER
+TRUE, ERROR ENCOUNTERED DURING MODULE
EXECUTION

+FALSE.  NO ERROR ENCOUNTERED
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Single Stream Circular Jet Noise Module (SGLJET)

DATA BASE STRUCTURES

SFIELD( FREQ ) - 1 RECORD MEMBER IN *RS FORMAT CONTAINING
VALUES OF 1/3 OCTAVE BAND CENTER FREQUENCIES IN

HZ

SFIELD( PHI ) - 1 RECORD MEMBER IN *RS FORMAT CONTAINING
VALUES OF AZIMUTHAL DIRECTIVITY
ANGLE IN DEG

SFIELD(THETA) - 1 RECORD MEMBER IN *RS FORMAT CONTAINING
VALUES OF POLAR DIRECTIVITY
ANGLE IN DEG

TABLES
UNIT(TABLE)  TYPE
SAE (OM) 1
SAE (PDF) 1
SAE (NDF) 1
SAE (MTH) 1
SAE(SJC) 1
SAE ( SCF) 1

SGLSET( XXXNNN) 1

ERRORS
NON-FATAL

DESCRIPTION

JET VARIABLE DENSITY EXPONENT AS
FUNCTION OF LOG1O OF RATIO OF

JET VELOCITY TO SPEED OF SOUND
LOG10 OF POWER DEVIATION FACTOR
FROM V**8 LAW AS

FUNCTION OF LOG1O OF RATIO OF JET
VELOCITY TO SPEED OF SOUND

LOG10 OF NORMALIZED DIRECTIVITY
FUNCTION FOR CIRCULAR JETS AS
FUNCTION OF (1) DIR. ANGLE IN DEG
AND (2) LOG10 OF RATIO OF JET VELO-
CITY TO SPEED OF SOUND

FORWARD VELOCITY INDEX AS A FUNCTION
OF DIRECTIVITY ANGLE IN DEG
NORMALIZED SPECTRAL DISTRIBUTION
FACTOR AS FUNCTION OF

(1) LOG10 OF CORRECTED STROUHAL
NUMBER, (2) RATIO OF JET

VELOCITY TO SPEED OF SOUND, AND

(3) DIRECTIVITY ANGLE FROM JET INLET
IN DEG, (4) RATIO OF JET TEMPERA-
TURE TO AMBIENT TEMPERATURE
STROUHAL NUMBER CORRECTION FACTOR
AS FUNCTION OF RATIO OF JET VELOCITY
TO SPEED OF SOUND AND DIRECTIVITY
ANGLE

MEAN SQUARE ACOUSTIC PRESSURE AS A
FUNCTION OF (1) FREQUENCY, (2)
DIRECTIVITY ANGLE AND (3) AZIMUTH
ANGLE

1. INSUFFICIENT SPACE IN LDS
2. MEMBER MANAGER ERROR OCCURRED ON SPECIFIED UNIT MEMBER
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Single Stream Circular Jet Noise Module (SGLJET)

3. INTERPOLATION REQUEST NOT COMPLETE
4. USER PARAMETER VALUE OUT OF RANGE - DEFAULT TO BE USED
5. USER PARAMETER MA MAY NOT BE GREATER THAN USER
PARAMETER VJ
FATAL - NONE

LDS REQUIREMENTS
LENGTH = NFREQ*NTHETA*NPHI + NTHETA*NPHI +
NFREQ + NTHETA + NPHI

WHERE
NFREQ = NUMBER OF FREQUENCIES
NTHETA = NUMBER OF DIRECTIVITY ANGLES
NPHI = NUMBER OF AZIMUTH ANGLES

GDS REQUIREMENTS
ALLOCATION REQUIRED FOR TABLES SAE(OMg, SAE(PDF),
SAE(NDF), SAE(MTH), SAE(SCJ), SAE(SCF),
AND SGLJET(XXXNNN) AND FOR UNIT MEMBERS
SFIELD( FREQ, THETA, AND PHI ).
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4.8.5 Circular Jet Shock Cell Noise Module (SAESHK)

PURPOSE - PREDICT THE BROADBAND SHOCK ASSOCIATED NOISE FROM A

AUTHOR - WKB
MMF

INPUT

SINGLE CONVERGENT NOZZLE OPERATING AT
SUPERCRITICAL PRESSURE RATIOS.

L03/00/00
L03/00/09

USER PARAMETERS

AE
NENG

NSHK
DELTA

RS

AJ

MA
MJ
T

vJ

CA
RHOA
STIME
ICA078

ENGINE REFERENCE AREA,

Mrx2 (FT#%2)

NUMBER OF ENGINES

NUMBER OF SHOCKS

ANGLE BETWEEN FLIGHT VECTOR AND
ENGINE INLET AXIS IN DEG.

THIS IS THE ENGINE

INCLINATION ANGLE + ANGLE OF
ATTACK.

DISTANCE F..OM NOZZLE EXIT TO A
PSEUDO OBSERVER,

M (FT)

AREA OF THE JET

DIMENSIONLESS UNITS,

(RE ENGINE REFERENCE AREA)
AIRCRAFT MACH NUMBER

FULLY EXPANDED JET MACH NUMBER
JET TOTAL TEMPERATURE
DIMENSIONLESS UNITS,

(RE AMBIENT TEMPERATURE)

FULLY EXPANDED JET VELOCITY
DIMENSIONLESS UNITS,

(RE AMBIENT SPEED OF SOUND)
AMBIENT SPEED OF SOUND,

M/S (FT/S)

AMBIENT DENSITY,

KG/M**3 (LB/FT**3)

SOURCE TIME AT WHICH NOISE IS
CALCULATED

IF .TRUE., CALCULATE SHOCK NOISE
FOR THE ICAO REFERENCE PROCEDURE
(1978) WHICH IS BASED ON SAE ARP
876. THE ONLY DIFFERENCE IS FJR

ICA078=,TRUE., AN ADDITIONAL
DIRECTIVITY FUNCTION IS APPLIED
TO THE NOISE DATA.
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TYPE DEFAULT

RS

RS

RS
RS
RS

L

SI VAL.
P1/4

© 00 ==

SQRT(AE)

1.0

340.294

1.225
0.0

+FALSE,
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Shock Cell Noise Module (SAESHK)

IPRINT
0
1
2
3

10UT TABL

PRINT FLAG

NO PRINT DESIRED

INPUT PRINT ONLY

OUTPUT PRINT ONLY

BOTH INPUT AND OUTPUT PRINT
E OUTPUT AND PRINT OUTPUT OPTION

[ 3

0 NO PRINT BUT GENERATE TABLE

SAE SHK(XXXNNN)

PRINT OUTPUT IN DB UNITS BUT DO
NOT GENERATE TABLE SAE SHK (XX XNNN)
PRINT OUTPUT IN DIMENSIONLESS FORM
BUT DO NOT GENERATE TABLE

SAESHK( XXXNNN)

BOTH OPTIONS -1 AND -2

PRINT OUTPUT IN DB UNITS AND
GENERATE TABLE SAESHK(XXXNNN)
PRINT OUTPUT IN DIMENSIONLESS FORM
AND GENERATE TABLE SAESHK( XXXNNN)
BOTH OPTIONS 1 AND 2

=2HS1 » INPUTS ARE IN SI UNITS
=7HENGLISH, INPUTS ARE IN ENGLISH
UNITS

THREE LETTER CODE XXX USED TO FORM
TABLE UNIT MEMBER NAME
SAESHK(XXXNNN). SEE USER PARAMETER
SCRNNN

IUNITS A 2HSI

SCRXXX A 3HXXX

SCRNNN INTEGER VALUE, NNN .GT. 0, USED TO
FORM TABLE UNIT MEMBER

SAESHK(XXXNNN), SEE USER PARAMETER
SCRXXX

I 001

DATA BASE UNITS AND MEMBERS
( FORMATS ARE DESCRIBED UNDER DATA BASE STRUC
SFIELD(FREQ)  SFIELD(THETA) SFIELD(PHI)

OUTPUT
USER PARAMETERS
RS DIST
SAEERR =

TURES )

ANCE FROM NOZZLE EXIT TO OBSERVER

NO ERRORS OCCURRED

MEMBER MANAGER ERROR OCCURRED ON OPEN
INSUFFICIENT LDS AVAILABLE

MEMBER MANAGER ERROR OCCURRED ON READ
AT LEAST ONE USER PARAMETER HAS

AN INVALID VALUE

UNABLE TO BUILD OUTPUT TABLE

SAE SHK (XX XNNN)

AN INVALID VALUE WAS CALCULATED
DURING EXECUTION

=1’
:2.
=3.
=4.

4-67




Circular Jet Shock Cell Noise Module (SAESHK)

SYSTEM PARAMETERS
NERR «TRUE., IMPLIES ERROR ENCOUNTERED DURING MODULE
EXECUTION ( SAEERR=1,2,3,5 )
«FALSE., NO ERRORS ENCOUNTERED

DATA BASE UNIT MEMBERS
SAE SHK( XXXNNN) SEE FORMAT UNDER DATA BASE STRUCTURES.
NOTE MEMBER NAME XXXNNN IS FORMED FROM
USER PARAMETERS SCRXXX AND SCRNNN.
OUTPUT OF THIS TABLE IS CONTROLLED
BY USER PARAMETER IOUT,

DATA BASE STRUCTURES
SFIELD( FREQ ) - 1 RECORD MEMBER IN *RS FORMAT CONTAINING
VALUES OF 1/3 OCTAVE BAND CENTER
FREQUENCIES IN HZ
SFIELD( THETA ) -1 RECORD MEMBER IN *RS FORMAT CONTAINING
VALUES OF THE POLAR DIRECTIVITY ANGLE IN

DEG

SFIELD( PHI ) - 1 RECORD MEMBER IN *RS FORMAT CONTAINING
VALUES OF AZIMUTHAL DIRECTIVITY ANGLE IN
EG

0
SAESHK(XXXNNN) - TYPE 1 TABLE CONTAINING MEAN SQUARE ACOUSTIC
PRESSURE AS A FUNCTION OF (1) FREQUENCY,
(2) DIRECTIVITY ANGLE, AND (3) AZIMUTH
ANGLE

ERRORS
NON-FATAL
1. INSUFFICIENT LDS SPACE.,
2. MEMBER MANAGER ERROR OCCURRED ON SPECIFIED UNIT MEMBER.
3. USER PARAMETER VALUE OUT OF RANGE - DEFAULT TO BE USED,

REMARK S
REFERENCES

TANNA, H. K., PREDICTION METHOD FOR SHOCK ASSOCIATED NOISE
FROM CONVERGENT NOZZLES AT SUPERCRITICAL CONDITIONS,
PROPOSAL TO SAE-A21 COMMITTEE, JULY 1977.

HARPER-BOURNE, M., AND FISHER, M. J., THE NOISE FROM SHOCK
WAVES IN SUPERSONIC JETS, AGARD REPORT, CP-131,
1973,

TANNA, H. K., DEAN, P. D., AND BURRIN, R, H., THE
GENERATION AND RADIATION OF SUPERSONIC JET NOISE, VOL.
4 - SHOCK ASSOCIATED NOISE DATA, AIR FORCE AERQ-
PROPULSION LABORATORY TECKNICAL REPORT, AFAPL-TR-
76-65, 1976,
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Circular Jet Shock Cell Noise Module (SAESHK)

HEATED JETS. WITHIN THE CONE OF DIRECTIONS BEYOND THE UPPER
LIMIT FOR THE OBSERVER ANGLE, THE JET MIXING NOISE
DOMINATES AND THEREFORE THE SHOCK NOISE COMPONENT CAN BE
NEGLECTED

LDS REQUIREMENTS
LENGTH = NFREQ*NTHETA*NPHI + NTHETA*NPHI +
NFREQ + NTHETA + NPHI
WHERE

NFREQ = NUMBER OF FREQUENCIE S
NTHETA = NUMBER OF DIRECTIVITY ANGLES
NPHI = NUMBER OF AZIMUTH ANGLES

GDS REQUIREMFNTS
SUFFICIENT ALLOCATION FOR TABLE SAE SHK ( XXXNNN)
AND UNIT MEMBERS SFIELD (FREQ, THETA, PHI)
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4.8.6 Stone Jet Noise Module (STNJET)

PURPOSE ~ PREDICT THE FAR-FIELD MEAN SQUARE ACOUSTIC PRESSURE

FOR SINGLE STREAM AND COAXIAL CIRCULAR JETS BY THE
STONE METHOD

AUTHOR - CRF(L03/00/04)

MMF (L03/00/09)
INPUT DEFAULT
USER PARAMETERS SI UNITS
CA ?MBIE?T SPEED OF SOUND (RS), M/S 340,294
FT/S
RHOA AMBIENT DENSITY (RS), KG/M**3 1.225
(SLUG/FT**3)
MA AIRCRAFT MACH NUMBER (RS) 0.
RS DISTANCE FROM NOZZLE EXIT TO PSEUDO- SQRT
OBSERVER (RS), M (FT) (P1/4.)
AE ENGINE REFERENCE AREA (RS), M2 P1/4.
(FT**2)
Al PRIMARY FULLY EXPANDED JET AREA (RS), 1.
RE AE
DE1 ACTUAL PRIMARY STREAM EQUIVALENT 2/
DIAMETER (RS), RE SQRT(AE) SQRT(P1)
DH1 ACTUAL PRIMARY STREAM HYDRAULIC 2
DIAMETER (RS), RE SQRT(AE) SQRT(P1)
V1 PRIMARY STREAM JET VELOCITY (RS), RE CA 1.
RHO1 PRIMARY STREAM JET DENSITY (RS), RE RHOA 1.
T1 PRIMARY STREAM TOTAL TEMPERATURE (RS), 1.
RE TA
M1 PRIMARY STREAM MACH NUMBER (RS) 1.
A2 SECONDARY FULLY EXPANDED JET AREA (RS), 0.
RE AE
v2 SECONDARY STREAM JET VELOCITY (RS), 0.
RE CA
RH02 SECONDARY STREAM JET DENSITY (RS), 1.
RE RHOA
T2 SECONDARY STREAM TOTAL TEMPERATURE (RS), 1.
RE TA
M2 SECONDARY STREAM MACH NUMBER (RS) 0.
STIME SOURCE TIME (RS), SEC 0.
NENG NUMBER OF ENGINES (I) 1
SCRNNN INTEGER VALUE, NNN, .GT. 0 USED TO 1
FORM TABLE UNIT MEMBER NAME
STNJET( XXXNNN)
SCRXXX  THREE LETTER CODE, XXX, USED TO 3HXXX
FORM TABLE UNIT MEMBER NAME
STNJET (XXXNNN)
TUNITS INPUT UNITS FLAG (1) 2HS1
THENGLISH, ENGLISH UNITS
2HSI, ST UNITS
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Stone Jet Noise Module (STNJET)

PLUG +TRUE., IMPLIES NOZZLE WITH CONICAL .FALSE.
PLUG
+FALSE., IMPLIES NOZZLE WITHOUT PLUG
CIRCLE «TRUE., IMPLIES CIRCULAR NOZZLE +FALSE,
«FALSE., IMPLIES COAXIAL NOZZLE
SUPER +TRUE., IMPLIES SUPERSONIC CIRCULAR +FALSE.,

NOZZLE OR SUPERSONIC PRIMARY JET
OF A COAXIAL NOZZLE
+FALSE., IMPLIES SUBSONIC CIRCULAR
NOZZLE OR SUBSONIC PRIMARY AND
SECONDARY JETS OF A COAXIAL NOZZLE
IouT TABLE OUTPUT AND PRINT OQUTPUT OPTION (I) 3
0, NO PRINT, BUT GENERAVE TABLE
STNJET (XX XNNN)
-1, PRINT QUTPUT IN DB UNITS, BUT DO NOT
GENERATE TABLE STNJET(XXXNNN)
-2, PRINT QUTPUT IN DIMENSIONLESS FORM,
BUT DO NOT GENERATE TABLE
STNJET( XXXNNN)
-3, BOTH OPTIONS -1 AND -2
1, PRINT OUTPUT IN DB UNITS AND GENERATE
TABLE STNJET(XXXNNN)
2, PRINT QUTPUT IN DIMENSIONLESS FORM
AND GENERATE TABLE STNJET(XXXNNN)
3, BOTH OPTIONS 1 AND 2
IPRINT PRINT OPTION CODE (1) 3
0 NO PRINT DESIRED
1 INPUT PRINT ONLY
2 OUTPUT PRINT ONLY
3 BOTH INPUT AND OUTPUT PRINT

DATA BASE UNIT MEMBERS
(DESCRIBED UNDER DATA BASE STRUCTURES)
SFIELD( FREQ )
SFIELD( THETA )
SFIELDﬁ PHI )
STNTBL({ SOF )
STNTBL§ JOF ;
STNTBL( FSP

ouTPUT
USER PARAMETERS
RS DISTANCE FROM NOZZLE EXIT TO PSUEDO-OBSERVER

SYSTEM PARAMETER
NERR +TRUE. - IMPLIES AN ERROR WAS ENCOUNTERED
DURING MODULE EXECUTION
+FALSE, - NO ERROR ENCOUNTERED
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Stone Jet Noise Module (STNJET)

DATA BASE UNIT MEMBERS
STNJET(XXXNNN;  SEE FORMAT UNDER DATA BASE STRUCTURES.

NOTE MEMBER NAMF XXXNNN IS FORMED FROM
USER PARAMETERS SCRXXX AND SCRNNN.
OUTPUT OF THIS TABLE IS CONTROLLED BY
USER PARAMETER I0UT.

DATA BASE STRUCTURES
SFIELD( FREQ ) ) RECORD MEMBER IN *RS FORMAT CONTAINING

VALUES OF 1/3 OCTAVE BAND CENTER FREQUENCIES
IN HZ

SFIELD( PHI ) 1 RECORD MEMBER IN *RS FORMAT CONTAINING

VALUES OF AZIMUTHAL DIRECTIVITY ANGLE
IN DEG

SFIELD(THETA) 1 RECORD MEMBER IN *RS FORMAT CONTAINING

VALUES OF POLAR DIRECTIVITY ANGLE
IN DEG

STNJET(XXXNNN) TYPE 1 TABLE CONTAINING MEAN

SQUARE PRESSURE AS A FUNCTION OF

(1) FREQUENCY, (2) DIRECTIVITY ANGLE,
AND (3) AZIMUTHAL ANGLE

STNTBL(JOF) TYPE 1 TABLE CONTAINING THE JET MIXING

NOISE SPECTRAL DISTRIBUTION FACTOR AS A
FUNCTION OF LOG10 OF THE STROUHAL NUMBER AND
THE MODIFIED DIRECTIVITY ANGLE

STNTBL( SOF) TYPE 1 TABLE CONTAINING SHOCK NOISE SPECTRAL

DISTRIBUTION FACTOR AS A FUNCTION OF LOG10
OF THE SHOCK NOISE FREQUENCY PARAMETER

STNTBL(FSP) TYPE 1 TABLE CONTAINING THE FREQUENCY SHIFT

PARAMETER AS A FUNCTION OF THE LOG OF THE
AREA RATIO PARAMETER AND OF THE VELOCITY

RATIO
ERRORS
NON-FATAL
1. INSUFFICIENT LOCAL DYNAMIC STORAGE,
2. MEMBER MANAGER ERROR OCCURRED ON SPECIFIED UNIT MEMBER.
3. SHOCK CELL NOISE CANNOT BE COMPUTED WITH PRIMARY STREAM
MACH NUMBER .LE. ONE,
4. COAXIAL JET NOISE CANNOT BE COMPUTED WHEN SECONDARY JET
VELOCITY IS GREATER THAN PRIMARY JET VELOCITY,
5. INTERPOLATION ERROR ENCOUNTERED BY SUBPROGRAM TMTERP.
6. USER PARAMETER VALUE OUT OF RANGE. DEFAULT VALUE WILL
BE USED.,
FATAL - NONE
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Stone Jet Noise Module (STNJET)

REMARKS
REFERENCE S

1. STONE, J.R
NOISE", NA

2. STONE, J.R
PREDICTION
IN FLIGHT
APRIL, 198

LDS REQUIREMENTS
LENGTH = ( NFREQ
NFREQ

GDS REQUIREMENTS
SUFFICIENT ALLOC
STNJET (XXXNNN)
STNTBL(JDF)
STNTBL(SDF)
STNTBL(FSP)

.: "INTERIM PREDICTION METHOD FOR JET
SA TM X-71618, 1974,

., AND MONTEGANI, F.J.: "AN IMPROVED
METHOD FOR THE NOISE GENERATED

BY CIRCULAR JETS", NASA TM-81470,

0.

* NTHETA * NPHI ) + ( NTHETA * NPHI ) +
+ NTHETA + NPHI

ATION FOR THE FOLLOWING TABLES
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4.8.7 Dual Stream Coannular Jet Noise Module (CNLJET)

PURPOSE - CNLJET PREDICTS THE NOISE CHARACTERISTICS OF A ‘
COANNULAR JET EXHAUST NOZZLE WITH AN INVERTED 4
VELOCITY PROFILE

AUTHOR - WKR(L03/00/00 .
MMF (L03/00/09 7

INPUT
USER PARAMETERS TYPE D%FA?LT ,
Sl

AE ENGINE REFERENCE AREA, RS PI/4
M**2 (FT*#*2)

NENG NUMBER OF ENGINES

RS DISTANCE FROM NOZZLE EXIT TO R
OBSERVER,
M (FT)

Al PRIMARY JET AREA RS 1.0
DIMENSIONLESS
RE AE

Tl PRIMARY JET TOTAL TEMPERATURE RS 1.0
DIMENSIONLESS
RE AMBIENT TEMPERATURE

V1 PRIMARY JET VELOCITY RS 1.0
DIMENSIONLESS
RE CA

RHOL PRIMARY JET DENSITY RS 1.0
DIMENSIONLESS
RE  RHOA

GAMMAL RATIO OF SPECIFIC HEATS FOR RS 1.4
PRIMARY JET

A2 SECONDARY JET AREA RS .0
DIMENSTONLESS
RE AE

DH2 SECONDARY JET HYDRAULIC DIAMETER RS 1.0
DIMENSIONLESS i
RE SQRT( AE ) i

T2 SECONDARY JET TOTAL TEMPERATURE RS 1.0 :
DIMENSION.ESS
RE AMBIENT TEMPERATURE

V2 SECONDARY JET VELOCITY RS .0 v
DIMENSTONLESS '
RE CA

RHO2 SECONDARY JET DENSITY RS 1.0
DIMENSIONLESS
RE  RHOA

GAMMA2 RATIO OF SPECIFIC HEATS FOR RS 1.4
SECONDARY JET

CA AMBIENT SPEED OF SOUND, RS 340,294
M/S (FT/S)

1
SQRT(AE)

U r=
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ual Stream Coannular Jet Noise Module (CNLUET)

MA AIRCRAFT MACH NUMRER RS

STIME SOURCE TIME AT WHICH NOISE ) RS
CALCULATED

RHOA AMBLENT DENSITY, RS
KG/Me# 3 (SLUG/FT*#3)

SCRXXX THREE LETTER CODE XXX USED TO FORM A

TABLE UNIT MEMBER NAME
CNLJET(XXXNNN).  SEE USER PARAME TER
SCRNNN

SCRNNN INTEGER VALUE, NNN .GT. 0, USED T |
FURM TABLE UNIT MEMBER NAME
CNLJET(XXXNNN). SEE USER PARAME TER
SCRXXX

[ouT QUTPUT CODE FOR TABLE AND/OR PRINTED |

OUTPUT

0 NO PRINT RUT GENERATE TARLE
CNLJET( XXXNNN)

=1 PRINT QUTPUT IN DR UNITS BUT Do
NOT GENERATE TABLE CNLJET(XXXNNN)

=2 PRINT OUTPUT IN DIMENSIONLESS
UNITS BUT DO NOT GENERATE
TABLE CNLJET (XXXNNN)

-3 BOTH OPTIONS -1 AND -2

1 PRINT QUTPUT IN DB UNITS AND
GENERATE TABLE CNLJET(XXXNNN)

& PRINT QUTPUT IN DIMENSIONLESS
UNITS AND GENERATE TABLE
CNLJET (XXXNNN)

3 BOTH OPTIONS 1 AND »

[PRINT PRINT OPT1ON CODE

0 NO PRINT DESIRED

L PRINT INPUTS ONLY

2 PRINT QUTPUTS ONLY

3 BOTH OPTIONS 1 AND 2

IUNITS =281 INPUTS ARE IN SI UNITS A
=/HENGLISH, INPUTS ARE IN ENGLISH
UNITS

DATA BASE UNITS AND MEMBERS
SFIELD(FREQ)  SFIELD(THETA) SFIELD(PHI)
JWRCOAN( OM) JWRCOAN ( PDF) JNRCOAN( S1)
JWRCOAN( $2) JWRCOAN( NSF ) JWRCOAN( CRF )
JWRCOAN(ALPHA)  JWRCOAN(DIR) JWRCOAN(MTH)

( FORMATS ARE DESCRIBED UNDER DATA BASE STRUCTURES )
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Dual Stream Coannular Jet Noise Module (CNLJET)

OuTPUT
USER PARAMETERS
RS DISTANCE FROM SOURCE TO OBSERVER,
M (FT)
CNLERR =0, NO ERRORS OCCURRED

=1, MEMBER MANAGER ERROR OCCURRED ON OPEN

=2, INSUFFICIENT LDS AVAILABLE

=3, MEMBER MANAGER ERROR OCCURRED ON READ

=4, AT LEAST ONE USER PARAMETER HAS AN INVALID
VALUE

=5, UNABLE TO BUILD TABLE CNLJET(XXXNNN)

=6, AN INVALID VALUE WAS CALCULATED DURING
EXECUTION

SYSTEM PARAMETERS
NERR SYSTEM ERROR PARAMETER
=, TRUE. , ERROR OCCURRED DURING EXECUTION
(CNLERR = 1, 2, 3, 5)
= FALSE., NO ERROR OCCURRED

DATA BASE UNITS AND MEMBERS

CNLJET(XXXNNN) SEE FORMAT DESCRIPTIONS UNDER DATA BASE
STRUCTURES. NOTE MEMBER NAME XXXNNN
IS FORMED FROM USER PARAMETERS SCRNNN AND
SCRXXX. OUTPUT OF THIS TABLE IS CONTROLLED
BY USER PARAMETER IOUT

DATA BASE STRUCTURES

JWRCOAN( OM) TYPE 1 TABLE OF JET VARIABLE DENSITY
EXPONENT AS A FUNCTION OF LOG1O OF THE
OF RATIO OF JET VELOCITY TO THE SPEED
OF SOUND

JWRCOAN(PDF)  TYPE 1 TABLE OF LOGIO OF POWER
DEVIATION FACTOR OF SAE METHOD FROM
V**8 LAW AS A FUNCTION OF LOG10 OF
RATIO OF JET VELOCITY TO THE SPEED
OF SOUND

JWRCOAN(S1) TYPE 1 TABLE OF LOG10 OF PEAK
STROUHAL NUMBER FOR FIRST COMPONENT
OF SPECTRUM AS A FUNCTION OF (1)
DIRECTIVITY ANGLE IN DEGREES AND (2)
LOGIO OF THE RATIO OF THE JET VELOCITY
TO THE SPEED OF SOUND

JWRCOAN( S2) TYPE 1 TABLE OF PEAK STROUHAL NUMBER
FOR THE SECOND COMPONENT OF SPECTRUM
AS A FUNCTION OF (1) DIRECTIVITY

sy,
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Dual Stream Coannular Jet Noise Module (CNLJET)

JWRCOAN(NSF)

JWRCOAN(ALPHA)

JWRCOAN(CBF)

JWRCOAN(DIR)

JWRCOAN(MTH)

SFIELD(FREQ)
SFIELD(THETA)
SFIELD(PHI)

CNLJET(XXXNNN)

ANGLE IN DEGREES, (2) LOG1O OF

THE RATIO OF THE JET VELOCITY TO THE
SPEED OF SOUND

TYPE 1 TABLE OF LOG1O OF NORMALIZED
SPECTRUM FUNCTION AS A FUNCTION OF (1)
LOG1O OF THE STROUHAL NUMBER AND (2)
DIRECTIVITY ANGLE IN DEG

TYPE 1 TABLE OF LOG1O OF RATIO OF PEAK
STROUHAL NUMBER FOR SECOND COMPONENT

TO THAT OF FIRST COMPONENT AS A

FUNCTION OF (1) VELOCITY RATIO

V2/V1, (2) LOGIO OF THE RATIO OF THE

JET VELOCITY TO THE SPEED OF SOUND, AND
(3) DIRECTIVITY ANGLE IN DEG

TYPE 1 TABLE OF OVERALL POWER LEVEL
BENEFIT FOR COANNULAR NOZZLE IN DB AS

A FUNCTION OF (1) THE VELOCITY RATIO
V2/V1 AND (2) LOG1O OF THE RATIO OF

JET VELOCITY TO THE SPEED OF SOUND

TYPE 1 TABLE OF 10*L0OG10 OF NORMALIZED
DIRECTIVITY FUNCTION FOR COANNULAR JETS AS
A FUNCTION OF (1) DIRECTIVITY ANGLE IN
DEGREES AND (2) LOG1O OF THE RATIO OF
THE JET VELOCITY TO THE SPEED OF SOUND
TYPE 1 TABLE OF FORWARD FLIGHT EFFECT
CORRECTION (JET VELOCITY EXPONENT) AS

A FUNCTION OF DIRECTIVITY ANGLE IN

DEG

1 RECORD MEMBER IN *RS FORMAT CONTAINING
VALUES OF 1/3 OCTAVE BAND CENTER
FREQUENCIES IN HZ

1 RECORD MEMBER IN *RS FORMAT CONTAINING
VALUES OF POLAR DIRECTIVITY ANGLE IN

DEG

1 RECORD MEMBER IN *RS FORMAT CONTAINING
VALUES OF AZIMUTHAL DIRECTIVITY ANGLE

IN DEG

TYPE 1 TABLE OF MEAN SQUARE ACOUSTIC
PRESSURE DATA AS A FUNCTION OF (1)
FREQUENCY, (2) DIRECTIVITY ANGLE, AND (3)
AZIMUTH ANGLE
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k
A
Dua) Stream Coannular Jet Noise Module (CNLJET) J
ERRORS 1
NON-FATAL
1. INSUFFICIENT SPACE IN LDS
2. MEMBE® MANAGER ERROR OCCURRED ON SPECIFIED UNIT MEMBER
3, USER PARAMETER VALUE OUT OF RANGE - DEFAULT TO BE USED S
4. UNABLE TO INTERPOLATE SPECIFIED TABLE i
5. SECONDARY JET VELOCITY IS LESS THAN THE PRIMARY
JET VELOCITY {
|
i
)
|
i
i
{
;
y
i
]
!
i
{
]
i
K
!
j
1
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4.8.8 Airframe Noise Module (FNKAFM)

PURPOSE - TO PREDICT THE BROADBAWD NOISE FOR THE DOMINANT

COMPONENTS OF THE AIRFRAME BY THE FINK METHOD
REFERENCE - FEDERAL AVIATION ADMINISTRATION REPORT
NO. FAA-RD-77-28, MARCH 1977, AIRFRAME NOISE
PREDICTION METHOD, M. R. FINK

AUTHOR - CBF(L03/00/00)
MMF (L03/00/09)
INPUT DEFAULT
USER PARAMETERS SI UNITS
AF - FLAP AREA (RS), M**2 i FT ** 2 ) 10.
AH - HORIZONTAL TAIL AREA (RS), M**2 ( FT #* 2 )  20.
AV - VERTICAL TAIL AREA (RS), M**2 ( FT ** 2 ) 20.
AW - WING AREA ng, Me*2 (CFT ** 2 ) 100.
BF - FLAP SPAN §RS , M (FT) 5.
BH - HORIZONTAL TAIL SPAN (RS), M (FT) 10.
BV - VERTICAL TAIL SPAN (RS), M (FT) 10.
BW - WING SPAN (RS), M (FT) 20.
DELTAF - FLAP SETTING (RS), DEG 0.
DMG - TI?E ?IAMETER OF MAIN LANDING GEAR (RS), 1.
M (FT
DNG - TI?E ?XAMETER OF NOSE LANDING GEAR (RS), 1.
M (FT
LMG - MAIN LANDING GEAR STRUT LENGTH (RS), M (FT) 3.
LNG - NOSE LANDING GEAR STRUT LENGTH (RS), M (FT) 3.
CA - AMBIENT SPEED OF SOUND (RS), M/S (FT/S)  340.294
RHOA - AMBIENT DENSITY (RS), KG/M*+3 1.225
(SLUG/FT ** 3)
MUA - AMBIENT DYNAMIC VISCOSITY (RS), 1.7894
KG/(M S)  (SLUG/(FT S)) *]10%*.5
RS - DISTA?CE FROM SOURCE TO OBSERVER (RS), B
M (FT
MA - AIRCRAFT MACH NUMBER (RS) 3
STIME - SOURCE TIME (RS) 0.
NWMG - NUMBER OF WHEELS PER MAIN LANDING GEAR (xg 4
NWNG - NUMBER OF WHEELS PER NOSE LANDING GEAR (I 2
NMG - NUMBER OF MAIN LANDING GEAR (1) 2
NNG - NUMBER OF NOSE LANDING GEAR (I) 1
NS - NUMBER OF SLOTS FOR TRAILING E.GE FLAPS (1) 3
IPRINT - PRINTED QUTPUT CODE (I) 3

=0, NO PRINT

=1, INPUT PRINT ONLY

=2, OUTPUT PRINT ONLY

=3, BOTH INPUT AND OUTPUT PRINT
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It -

SCRNNN -
DYNCLN -

DELTAW -

LANDG

SCRXXX =
IUNITS

Airframe Noise Module (FNKAFM)

TABLE AND PRINT QUTPUT OPTION (I) 3

= 0, NO PRINT BUT GENERATE TABLE
FNKAFM( XXXNNN)

==1, PRINT OUTPUT IN DB UNITS, BUT DO NOT
GENERATE TABLE FNKAFM{XXXNNN)

==2, PRINT OUTPUT IN DIMENSIONLESS FORM, BUT
DU NOT GENERATE TABLE FNKAFM(XXXNNN)

==3, BOTH OPTIONS -1 AND -2

= 1, PRINT OUTPUT IN DB UNITS AND GENERATE
TABLE FNKAFM(XXXNNN)

= 2, PRINT OUTPUT IN DIMENSIONLESS FORM AND
GENERATE TABLE FNKAFM(XXXNNN)

= 3, BOTH OPTIONS 1 AND 2

INTEGER VALYE, NNN .GT. O USED TO FORM 001

TABLE UNIT MEMBER FNKAFM(XXXNNN)

DESCRIPTION OF AIRCRAFT F

+TRUE., AERODYNAMICALLY CLEAN AIRCRAFT

+FALSE,, NON-AERODYNAMICALLY CLEAN AIRCRAFT

TYPE OF WING PLAN FORM F
+TRUE., DELTA-WINGED AIRCRAFT

+FALSE., RECTANGULAR-WINGED AIRCRAFT

LANDING GEAR POSITION 4HDOWN
4HDOWN, INDICATES LANDING GEAR IS DOWN

4HUP , INDICATES LANDING GEAR IS UP

THREE LETTER CODE XXX USED TO FORM 3HXXX
TABLE UNIT MEMBER NAME FNKAFM(XXXNNN)

INPUT UNITS FLAG 2HS1
=2HSI, SI UNITS

=7HENGLISH, ENGLISH UNITS

( THE NEXT SEVEN CODES HAVE THE FOLLOWING VALUES )

( +FALSE., DO NOT INCLUDE IN NOISE PREDICTION
( «TRUE., INCLUDE IN TOTAL PREDICTION
TEWN - TRAILING EDGE WING NUISE

TEHTN - TRAILING EDGE HORIZONTAL TAIL NOISE
TEVIN - TRAILING EDGE VERTICAL TAIL NOISE
TEFN - TRAILING EDGE FLAP NOISE

LESN - LEADING EDGE SLAT NOISE

MLGN - MAIN LANDING GEAR NOISE

NLGN - NOSE LANDING GEAR NOISE

UATA BASE UNIT MEMBERS

(DESCRIBED UNDER DATA BASE STRUCTURES)
SFIELD(FREQ)
SFIELD(THETA)
SFIELD(PHI)
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e Airframe Noise Module (FNKAFM)

[Y)

ouTPUT

USER PARAMETERS

RS ~ DISTANCE FROM SOURCE TO OBSERVER

SYSTEM PARAMETERS

NERR - ERROR FLAG
+TRUE,,

IMPLIES AN ERROR OCCURRED DURING
MODULE EXECUTION

+FALSE., NO ERROR ENCOUNTERED
DATA BASE UNIT MEMBERS

FNKAFM(XXXNNN) - SEE FORMAT UNDER DATA BASE STRUCTURES.

DATA BASE STRUCTURES

SFIELD(FREQ)

SFIELD(THETA)

SFIELD(PHI)

FNKAFM( XXXNNN)

ERRORS
NON-FATAL

NOTE MEMBER NAME XXXNNN IS FORMED FROM
USER PARAMETERS SCRXXX AND SCRNNN. OUTPUT
OF THIS TABLE IS CONTROLLEDN BY USER
PARAMETER, IOUT,

1 RECORD MEMBER IN *RS FORMAT CONTAINING
VALUES OF 1/3 OCTAVE BAND CENTER
FREQUENCIES IN HZ

1 RECORD MEMBER IN *RS FORMAT CONTAINING
VALUES OF THE POLAR DIRECTIVITY ANGLE IN
DEG

1 RECORD MEMBER IN *RS FORMAT CONTAINING
VALUES OF THE AZIMUTHAL DIRECTIVITY ANGLE
IN DEG

TYPE 1 TABLE CONTAINING MEAN SQUARE
ACOUSTIC PRESSURE AS A FUNCTION OF

(1) FREQUENCY, (2) DIRECTIVITY ANGLE, AND
(3) AZIMUTHAL ANGLE

1. INSUFFICIENT LOCAL DYNAMIC STORAGE.
2, MEMBER MANAGER ERROR OCCURRED ON SPECIFIED UNIT

MEMBER,

FATAL - NONE

REMARKS
REFERENCES

FINK, M. R., AIRFRAME NOISE PREDICTION METHOD, FEDERAL
AVIATION ADMINISTRATION REPORT NO, FAA-RD-77-28, MARCH

1977.

LDS REQUIREMENTS

LENGTH = ( NFREQ * NTHETA * NPHI) + ( NTHETA * NPHI ) +
NFREQ + NTHETA + NPHI

WHERE :
NFREQ
NTHETA
NPHI

NUMBER OF FREQUENCY VALUES
NUMBER OF POLAR DIRECTIVITY ANGLES
NUMBER OF AZIMUTHAL DIRECTIVITY ANGLES
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Airframe Noise Module (FNKAFM)

GDS REQUIREMENTS 1
SUFFICIENT ALLOCATION FOR TABLE FNKAFM(XXXNNN)
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4.8.9 Smith and Bushell Turbine Noise Module (SMBTUR)

PURPOSE ~ TO PREDICT THE BROADBAND NOISE FOR THE ‘'VORTEX'

LR

COMPONENT OF AN AXIAL FLOW TURBINE BY THE SMITH AND
BUSHELL METHOD.

REFERENCE - ASME PAPER 69-WA/GT-12, NOVEMBER 1969,
TURBINE NOISE -~ ITS SIGNIFICANCE IN THE CIVIL
AIRCRAFT NOISE PROBLEM, J. J. T. SMITH AND

K. W. BUSHELL

AUTHOR - CBF$L03/00/00

MMF (L03/00/09
INPUT DEFAULT
USER PARAMETERS SI UNITS
AE - ENGINE REFERENCE AREA (RS), M**2 P1/4
(FT**2)
AREA - TURBINE INLET CROSS-SECTIONAL AREA (RS), 1.
RE AE
c - ROTOR BLADE MEAN AXIAL CHORD OF THE LAST 1.

STAGE (RS), RE SQRT(AE)

CA - AMBIENT SPEED OF SOUND (RS), M/S (FT/S) 340,294
€A - FUEL-TO-AIR RATIO (RS) 0.
HA - ABSOLUTE HUMIDITY (RS), PERCENT MOLE 0.
FRACTION
I0UT - TABLE AND PRINT OUTPUT OPTION (I) 3
0, NO PRINT, BUT GENERATE TABLE
SMBTUR { XX XNNN)

-1, PRINT OUTPUT IN DB UNITS, BUT DO
NOT GENERATE TABLE SMBTUR(XXXNNN)
-2, PRINT OUTPUT IN DIMENSIONLESS FORM,
BUT DO NOT GENERATE TABLE
SMBTUR( XXXNNN)
-3, BOTH OPTIONS
1, PRINT OUTPUT IN DB UNITS AND
GENERATE TABLE SMBTUR(XXXNNN)
2, PRINT OUTPUT IN DIMENSIONLESS FORM
AND GENERATE TABLE SMBTUR(XXXNNN)
3, BOTH OPTION 1 AND 2
IPRINT - PRINT FLAG (I) 3
0, NO PRINT DESIRED
1, INPUT PRINI ONLY
2, OUTPUT PRINT ONLY
3, BOTH INPUT AND OUTPUT PRINT

IUNITS - INPUT UNITS FLAG 2HSI
2HSI, SI UNITS
7HENGLISH, ENGLISH UNITS
MA - AIRCRAFT MACH NUMBER (RS) 0.
MDOT - CORE MASS FLOW RATE (RS), RE RHOA*CA*AE 2
N - ROTATIONAL SPEED (RS), RE CA/D o3
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Smith and Bushell Turbine Noise Module (SMBTUR)

NENG -
NS -
RHOA -
RS -
SCRNNN

SCRXXX

STIME
TSJ -

NUMBER OF ENGINES 1
NUMBER OF TURBINE STAGES 1
AMBIENT DENSITY (RS), KG/M**3

(SLUG/FT**3)

DISTANCE FROM SOURCE TO PSEUDO OBSERVER 1,225
(RS), M (FT)

INTEGER VALUE, NNN, .GT. 0 USED TO FORM 001
TABLE UNIT MEMBER NAME SMBTUR(XXXNNN)

THREE LCTTER CODE, XXX, USED TO FORM 3HXXX
TABLE UNIT MEMBER NAME SMBTUR(XXXNNN)

SOURCE TIME 0.
EXIT STATIC TEMPERATURE (RS), RE TA 2.

DATA BASE UNIT MEMBERS

(DESCRIBEU UNDER DATA BASE STRUCTURES)
SFIELDéFREQ)

SFIELD
SFIELD(PH

ouTPUT

THETA)

I

USER PARAMETERS
RS - DISTANCE FROM SOURCE TO OBSERVER

SYSTEM PARAMETERS
NERR - ERROR FLAG

«TRUE., IMPLIES AN ERROR WAS ENCOUNTERED

DURING MODULE EXECUTION

+FALSE., NO ERROR ENCOUNTERED
DATA BASE UNIT MEMBERS

SMBTUR(XXXNNN) SEE FORMAT UNDER DATA BASE STRUCTURES.,

NOTE MEMBER NAME XXXNNN IS FORMED FROM
USER PARAMETERS SCRXXX AND SCRNNN. OUTPUT

OF THIS TABLE IS CONTROLLED BY USER
PARAMETER, I0UT,

DATA BASE STRUCTURES

SFIELD(FREQ)

1 RECORD MEMBER IN *RS FORMAT CONTAINING
VALUES OF 1/3 OCTAVE BAND CENTER
FREQUENCIES IN HZ

SFIELD(THETA) 1 RECORD MEMBER IN *RS FORMAT CONTAINING

SFIELD(PHI)

SMBTUR ( XXXNN

VALUES OF THE POLAR DIRECTIVITY ANGLE IN
DEG
1 RECORD MEMBER IN *RS FORMAT CONTAINING

VALUES OF THE AZIMUTHAL DIRECTIVITY ANGLE
IN DEG

N) TYPE 1 TABLE CONTAINING MEAN SQUARE
ACOUSTIC PRESSURE AS A FUNCTION OF

(1) FREQUENCY, (2) DIRECTIVITY ANGLE,
AND (3) AZIMUTHAL ANGLE
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Smith and Bushell Turbine Noise Module (SMBTUR)

ERRORS
NON-FATAL
1. INSUFFICIENT LOCAL DYNAMIC STORAGE.
2., MEMBER MANAGER ERROR QOCCURRED ON SPECIFIED UNIT
MEMBER.
FATAL - NONE

REMARKS
REFERENCES
SMITH, J. J. T., AND BUSHE.L, K. W., TURBINE NOISE - ITS
SIGNIFICANCE IN THE C:VIL AIRCRAFT NOISE PROBLEM,
ASME PAPER 69-WA/GT-~1z, NOVEMBER 1969.

LDS REQUIREMENTS
LENGTH = ( NFREQ * NTHETA * NPHI ) + ( NTHETA * NPHI )
+ NFREQ + NTHETA  NPHI

WHERE
NFREQ = NUMBER OF FREQUENCY VALUES
NTHETA = NUMBER OF DIRECTIVITY ANGLES
NPHI = NUMBER OF AZIMUTHAL ANGLES

GDS REQUIREMENTS
SUFFICIENT ALLOCATION FOR TABLE SMBTUR(XXXNNN)
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5 ANOPP CONTROL STATEMENT PROCEDURE LIBRARY

5,1 OVLRVIFW

The ANOPP control statement procedure library is a set of ANOPP data
members containing commonly used sequences of control stateme nts, It is
atored on tha ANOPP permanent data base as data unit PROCLIR and is avail-
ahla for use in any ANOPP run, Use of the procedura library anablas the
user to save time by reducing the numbar of user supplied control

gtatementa,

There are four categories of procedures contained in the library. They
can ba identified by the format of tha member name, The four catagories are

as follows:

1. Noise prediction with dimensional inputs. These procedures take the
input noise prediction parameters, convert the input parameters to the
proper dimensionless form for the nolse prediction module, and execute the
module., The member names for these procedures are of the form DXXXXXX,
where D signifies dimensional input and XXXXXX presents the functional mod-
ule name. For example, to execute the Fan Noise Module (HDNFAN) with dimen-

sional inputs, procedure DHDNFAN should be used.

2. Time-dependent noise prediction. These procedures predict noise for
time-dependent problems with the input data on flight-dynamics and engine-
gtate tables. First, the appropriate source noise parameters module is
executed to determine the prediction parameters and the number of source
times. Then, the module is executed once for each source time, producing a
get of tables of the source noise as a function of time. The member names
for these procedures are of the form TXXXXXX, where T signifies time depen-
dent and XXXXXX presents the noise predictionr functional module. For
example, to execute the Single Stream Circular Jet Noise Module (SGLJET) for
time-dependent predictions, procedure TSGLJET should be used.

3, Module-sequencing procedures, These procedures execute a gseries of
functional modules that are normally executed in a fixed order. The
required transfer of data base members and parameters from one module to the
next is handled automatically for the user. The member names for these
procedures are of the form XXXYYY, where XXX is a three-letter code for the
leading functional module and YYY is a three-letter code describing the
function of the procedure., For example, the procedure PROSGL propagates a
single noise source to the observer using the Propagation Module (PRO), the
Noise Levels Module (LEV), and the Effective Noise Module (EFF).

These proceduves are used internally

within the library to perform various tasks, particularly name overrides.
They are used from within other procedures and are not called directly by
the user. The member names for these procedures are of the form XYYYYYY,
where X denotes an internal library procedure and YYYYYY is an associated
module name. For example, the procedure DGETUR calls procedure XGETUR to

execute the functional module GETUR.

4. Internal library procedures.

ANOPP procedures from the library are executed using the CALL CS. As
discussed in section 3.9.2, the CALL CS transfers run processing control to
the library procedure. It allows for name substitutions for the unit mem-

5~1
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pers listed as inputs and outputs in section 5.2. The capability for
parameter-name substitution by the user does not exist for the procedure
library.

As an example of ANOPP procedure usage, a request to produce the atmo
sphere and atmospheric absorption tables for a constant, standard-sea-level
atmosphere using procedure ATMDAT results in the following:

CREATE ATMCON $
UPDATE NEWU=ATMCON SOURCE=* $

-ADDR OLDM=IN FORMAT=4H3RSS$ $

0. 288,15 0. $

END* $
PARAM IPRINT=3 $

SETSYS JECHO=.FALSE. JLOG=.FALSE. $
CALL PROCLIB(ATMDAT) ATM=ATMCON $
SETSYS JECHO=.TRUE. JLOG=.TRUE. $

Note the following three aspects of this axample:

1. Since a function of ATMDAT is to provide the SFIELD array, the user
is not required to provide it.

2. The SETSYS before the CALL CS eliminates the print caused by the
secondary edit phase and the execution of the procedure member.

3. The input and output members for the procedure are on unit ATMCON
since this name is provided on the CALL CS.
5.2 PROCEDURE DESCRIPTIONS
This section contains the prologues which describe the ANOPP procedures

in the library. Each prologue is headed by the name of the procedure it
describes. Figure 1 shows the format for the prologues.




**%*PROCEDURE - name

PURPOSE - short description of the procedure (1-2 sentences)
AUTHOR - 1initials and level number, such as L01/00, 00

INPUT MODULES
USER PARAMETERS
Name; - description - default value - referencing modules
Namep - description - default value - referencing modules
MEMBERS AND TABLES MODULES
DATA UNIT(DATA MEMBER) - description referencing modules
ouTPUT
USER PARAMETERS MODULES
Same as for INPUT
MEMBERS AND TABLES MODULE S
Same as for INPUT
LOCAL
USER PARAMETERS MODULES

Same as for INPUT
MEMBERS AND TABLES
Same as for INPUT

FUNCTIONS - description of the basic functions performed by the procedure in
the order they are performed.

PROCEDURES CALLED - list of the procedures called by this procedure.

CALLING PROCEDURES - 1ist of other procedures that call this procedure,

Figure 1.- ANOPP procedure prologue format.
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****PROCEDURE ATMDAT

PROCEDURE PROCLIB ( ATMDAT )

PURPOSE - TO GENERATE THE ATMOSPHERIC DATA AND ATMOSPHERIC
ABSORPTION DATA FOR A USER SPECIFIED TEMPERATURE

PROFILE,
AUTHOR - DSW(L03/00/00)
DSW(L03/00/05)
INPUT
USER PARAMETERS MODULESS
GRNALT  GROUND LEVEL ALTITUDE (M),(FT) (RS) ATM
(DEFAULT=0.)
GRNPRES ~ ATMOSPHERIC PRESSURE AT GROUND LEVEL ATM
(N/M**2), (LB/FT*#*2) (RS) (DEFAULT=
101325, N/M**2)
NALT NUMBER OF ALTITUDES FOR OUTPUT (I) IF,ATM,
(DEFAULT=10) PARAM
DELALT  ALTITUDE INCREMENT FOR OUTPUT (M),(FT)  ATM
(RS) (DEFAULT=}0, M)
ATMPRT  ATM OUTPUT PRINT OPTION (1) ATM
=0 NO PRINT (DEFAULT)
=1 INPUT PRINT ONLY
=2 OUTPUT PRINT ONLY
=3 BOTH INPUT AND OUTPUT PRINT
ABSPRT ~ ABS OUTPUT PRINT OPTION (I) ABS
=0 NO PRINT (DEFAULT)
=1 INPUT PRINT ONLY
=2 QUTPUT PRINT ONLY
=3 BOTH INPUT AND OUTPUT PRINT
ATMOS ~ ATMOSPHERE OPTION (L) IF,
~.TRUE, - GENERATE ATMOSPHERIC TABLE  PARAM
(DEFAULT)
= FALSE.- NO TABLE
NOTE: IF ATMOS=.FALSE. AND ABSORP=,TRUE.,
THEN USER MUST PROVIDE ATM(TMOD).
ABSORP  ATMOSPHERIC ABSORPTION OPTION (L) IF,
=, TRUE, - GENERATE ATMOSPHERIC PARAM
ABSORPTION TABLE (DEFAULT)
= FALSE.- NO TABLE
IUNITS  INPUT UNITS OPTION (A) IF,
=2HS1 - INPUT IN SI UNITS (DEFAULT) PARAM

=7HENGLISH- INPUT IN ENGLISH UNITS
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PROCEDURE PROCLIB ( ATMDAT )

MEMBERS MODUL™S

ATM  (IN ) MULTI-RECORD FORMAT IN 3RS FORMAT OF ATM
TEMPELATURE AND HUMIDITY PROFILE:
(NOT REQUIRED IF ATMOS=,FALSE.)

RECORD WORD DESCRIPTION

1 FORMAT=3RS
ALTITUDE ABOVE SEA LEVEL
TEMPERATURE
PERCENT RELATIVE HUMIDITY
(SAME AS 1)

W N =

2
N LAST ENTRY IN PROFILE

SFIELD(FREQ) ONE-RECORD MEMBER IN *RS FORMAT ABS
OF THE VALUES OF FREQUENCY IN HERTZ

ouTPUT
USER PARAMETERS - NONE

MEMBERS MODULES

P ATM (TMOD ) TYPE 1 DATA TABLE OF ATMOSPHERIC ATM,ABS
- DATA AS A FUNCTION OF ALTITUDE,
ATM (AAC ) TYPE 1 DATA TABLE OF ATMOSPHERIC ABS
ABSORPTION DATA AS A FUNCTION OF
ALTITUDE AND FREQUENCY.

_ LOCAL
. USER PARAMETERS MODULES
ABSINT NUMBER OF INTEGRATION STEPS =5 ABS

SAE METHOD FOR ABSORPTION TABLE BASED ON PREDICTION
PROCEDURE USED (L)
=.TRUE. - FOR PREDICTION PROCEDURES REQUIRING
SAE ARP 866A ABSORPTION

.FALSE.- OTHERWISE (DEFAULT)

MEMBERS MODULES

SCRATCH (TAB1 ) TYPE 1 TABLE OF THE CONTENTS ATM
OF ATM (IN ).
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PROCEDURE PROCLIB ( ATMDAT )

FUNCTIONS
1. LOAD SFIELD UNIT IF NOT ASSIGNED.
2. SET INPUT PARAMETERS FOR ATM MODULE.
3. EXECUTE ATM MODULE. .
4, SET INPUT PARAMETERS FOR ABS MODULE.
5. EXECUTE ABS MODULE.
MODULES CALLED - ABS ATM
PROCEDURES CALLED - XABS XATM

CALLING PROCEDURES -~ NONE
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PROCEDURE PROCLIB ( ATMSTD )

N **#*PROCEDURE ATMSTD

PURPOSE - TO LOAD THE STANDARD ATMOSPHERE AND STANDARD
ATMOSPHERIC ABSORPTION TABLES FROM THE PERMANENT DATA
BASE .,

AUTHOR - DSW(L03/00/00)

INPUT - NONE
OUTPUT
USER PARAMETERS - NONE
MEMBERS MODULE S
ATM (TMOD ) TYPE 1 DATA TABLE OF STANDARD LOAD
ATMOSPHERIC DATA AS A FUNCTION OF
ALTITUDE.
ATM (AAC ) TYPE 1 DATA TABLE OF STANDARD LOAD

ATMOSPHERIC ABSORPTION DATA AS A
FUNCTION OF ALTITUDE AND FREQUENCY

LOCAL
USER PARAMETERS

SAE METHOD FOR ABSORPTION TABLE BASED ON PREDICTION
PROCEDURE USED (L)
=,TRUE, - FOR PREDICTION PROCEDURES REQUIRING
SAE ARP 866A ABSORPTION
=,FALSE.- OTHERWISE (DEFAULT)

MEMBERS - NONE
FUNCTIONS

1. LOAD STANDARD ATMOSPHERE TABLE
2. LOAD PROPER ATMOSPHERIC ABSORPTION TABLE

MODULES CALLED - NONE

- PROCEDURES CALLED - NONE
CALLING PROCEDURES - NONE




.

ST Twsrm mETm A

hacd

PROCEDURE PROCLIB ( DCNLJET )

#*x*PROCEDURE DCNLJET

PURPOSE - TO ALLOW EXECUTION OF THE DUAL STREAM COANNULAR JET
NPUTS. USEFUL WHEN

NOISE MODULE WITH DIMENSIONAL 1

EXECUTION OF THE JET NOISE PARAMETER

DESIRED.
AUTHOR - DSN$L03/00/00
DSW(L03/00/05
MMF ( L03/00/09)
INPUT
USER PARAMETERS
NENG  NUMBER OF ENGINES (I) (DEFAULT=1)
RS DISTANCE FROM NOZZLE EXIT TO OBSERVER,
(M),(FT) (RS) (DEFAULT=1. M)
DELTA  ANGLE BETWEEN FLIGHT VECTOR AND ENGINE
INLET AXIS (DEGREES) (RS) (DEFAULT=0.)
Al PRIMARY JET AREA (M**2),(FT**2) (RS)
(DEFAULT=P1/4, M**2)
Tl PRIMARY JET TOTAL TEMPERATURE (DEG K),
(DEG R) (RS) (DEFAULT=288.15 DEG K)
V1 PRIMARY JET VELOCITY (M/S),(FT/S) (RS)
(DEFAULT=340,294 W/S)
RHOL  PRIMARY JET DENSITY (KG/M**3),
(SLUG/FT**3) (RS)
(DEFAULT=1,225 KG/M**3)
GAMMAL RATIO OF SPECIFIC HEATS FOR PRIMARY
JET (RS) (DEFAULT=1.4)
A2 SECONDARY JET AREA (M**2),(FT**2) (RS)
(DEFAULT=0.)
DH2 SECONDARY JET HYDRAULIC DIAMETER (M),
(FT) (RS) (DEFAULT=SQRT(P1/4.) M)
T2 SECONDARY JET TOTAL TEMPERATURE
DEG K),(DEG R) (RS)
DEFAULT=288.15 DEG K)
V2 SECONDARY JET VELOCITY (M/S),(FT/S)
(RS) (DEFAULT=0.)
RHO2  SECONDARY JET DENSITY (KG/M**3),
(SLUGS/FT**3) (RS)
(DEFAULT=1,225 KG/M**3)
GAMMA2 RATIO OF SPCCIFIC HEATS FOR SECONDARY
JET (RS) (DEFAULT=1.4)
CA AMBIENT SPEED OF SOUND {M/S),(FT/S)
(RS) (DEFAULT=340,294
RHOA

S MODULE IS NOT

MODULES

CNLJET
CNLJET
IF ,PARAM
CNLJET

CNLJET ,PARAM
IF,EVALUATE
CNLJET,PARAM
IF ,EVALUATE
CNLJET ,PARAM
1F,EVALUATE
CNLJET ,PARAM
IF ,EVALUATE

CNLJET

CNLJUET,PAPAM
IF,EVALUA.E
CNLJET,PARAM
IF ,EVALUATE
CNLJET ,PARAM
IF ,EVALUATE

CNLJET ,PARAM
IF,EVALUATE
CNLJET ,PARAM
1F ,EVALUATE

CNLJET

CNLJET,PARAM
1F ,EVALUATE

M/S)
AMBIENT DENSITY (KG/M**S),(SLUG/FT**3) CNLJET ,PARAM
1

(RS) (DEFAULT=1.225 KG/M**3)

F.LVALUATE



PROCEDURE PROCLIB ( DCNLJET )

TA AMBIENT TEMPERATURE (DEG K),(DEG R) IF ,PARAM
(RS) (DEFAULT=288.15 DEG K EVALUATE
Vo AIRCRAFT VELOCITY (M/S),(FT/S) (RS) IF ,PARAM
(DEFAULT=0, ) EVALUATE

STIME  SOURCE TIME AT WHICH NOISE IS CALCULATED  CNLJET
(S) (RS) (DEFAULT=0.,)
SCRXXX THREE LETTER ID USED TO FORM TABLE NAME  CNLJET
CNLJET(XXXNNN) (A) (DEFAULT=3HXXX)
SCRNNN VALUE USEC TO FORM TABLE NAME CNLJET
CNLJET(XXXNNN) (I) (DEFAULT=1)
I0UT  OUTPUT CODE FOR TABLE AND PRINTED OUTPUT  CNLJET
(1) (DEFAULT=3)
- NO PRINT BUT GENERATE CNLJET({XXXNNN).
1 - OUTPUT PRINT IN DB BUT NO TABLE.
-2 - QUTPUT PRINT IN DIMENSIONLESS FORM
BU: NO TABLE.
-3 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND DB BUT NO TABLE,
1 - OUTPUT PRINT IN DB AND GENERATE
CNLJET (XXXNNN) .
2 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND GENERATE CNLJET (XXXNNN).
3 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND DB AND GENERATE CNLJET(XXXNNN).
IPRINT OUTPUT PRINT CODE (I) (DEFAULT=3) CNLJET
0 - NO PRINT
1 - INPUT PRINT ONLY
2 - OUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUT PRINT
IUNITS UNIT OPTION CODE (A) (DFFAULT=2HSI) IF ,PARAM,
2SI - SI UNITS CNLJET
7HENGLISH - ENGLISH UNITS

MEMBERS MODULE S

SFIELD (FREQ ) - ONE RECORD MEMBER OF THE VALUES  CNLUET
OF FREQUENCY IN HERTZ,

SFIELD (THETA) - ONE RECORD MEMBER OF THE VALUES  CNLJET

OF POLAR DIRECTIVITY ANGLE IN

DEGREES.

ONE RECORD MEMBER OF THE VALUES  CNLJET

OF AZIMUTHAL DIRECTIVITY ANGLE

IN DEGREES,

TYPE 1 DATA TABLE OF THE JET CNLJET

VARIABLE DENSITY EXPONENT.

TYPE 1 DATA TABLE OF THE PUMWER CNLJET

DEVIATION FACTOR,

JWRCOAN(S1 ) - TYPE 1 DATA TABLE OF THE PEAK CNLJET
STROUHAL NUMBER FOR THE FIRST
SPECTRUM COMPONENT,

SFIELD (PHI )

JWRCOAN(OM )

JWRCOAN(POF )
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PROCEDURE PROCLIB ( DCNLJET )

JWRCOAN(S2 ) - TYPE 1 DATA TABLE OF THE PEAK CNLJET
STROUHAL NUMBER FOR THE SECOND
SPECTRUM COMPONENT.
JWRCOAN(NSF ) - TYPE 1 DATA TABLE OF THE CNLJET
NORMALIZED SPECTRUM FUNCTION,
JWRCOAN(ALPHA) - TYPE 1 DATA TABLE OF THE RATIO CNLJET
OF THE SECOND COMPONENT SPECTRAL
PEAK TO THE FIRST COMPONENT
SPECTRAL PEAK.

JWRCOAN(CBF ) - TYPE 1 DATA TABLE OF THE CNLJET
COANNULAR BENEFIT FACTOR.
JWRCOAN(DIR ) - TYPE 1 DATA TABLE OF THE CNLJET
NORMALIZED DIRECTIVITY FUNCTION.
JWRCOAN(MTH ) - TYPE 1 DATA TABLE OF THE CNLJET
FORWARD VELOCITY INDEX.
OUTPUT
USER PARAMETERS MODULE S
RS ?xs;Ance FROM SOURCE TO OBSERVER (M),(FT) CNLJET
RS
CNLERR ERROR PARAMETER (I) CNLJET
0 - NO ERRORS ENCOUNTERED
1 - MEMBER MANAGER ERROR OCCURRED ON OPEN.
2 - INSUFFICIENT LDS AVAILABLE,
3 - MEMBER MANAGER ERROR OCCURRED ON READ.
4 - AT LEAST ONE USER PARAMETER HAS AN
INVALID VALUE.
§ - UNABLE TO BUILD TABLE CNLJET(XXXNNN).
6 - AN INVALID VALUE WAS CALCULATED DURING
EXECUTION.
MEMBERS MODULE'S
CNLJET(XXXNNN) - TYPE 1 DATA TABLE OF THE CNLJET
MEAN-SQUARE ACOUSTIC PRESSURE.
LOCAL
USER PARAMETERS MODULES
MA AIRCRAFT MACH NUMBER (RS) CNLJET,
EVALUATE
AE ENGINE REFERENCE AREA (M**2),(FT**2)  PARAM,CNLJET
(RS) EVALUATE
TEMP 9 ELEMENT PARAMETER FOR SAVING INPUT PARAM,
VALUES (RS) EVALUATE

MEMBERS - NONE



PROCEDURE PROCLIB ( DCNLJET )

FUNCTIONS
1. LOAD SFIELD AND JWRCOAN DATA UNITS IF NOT ASSIGNED.
2. INITIALIZE DEFAULT VALUES OF USER PARAMETERS IF NOT

DEFINED,

3. COMPUTE DIMENSIONLESS INPUTS TO MODULF CNLJET.

4. EXECUTE MODULE CNLJET,

MODULES CALLED - CNLJET

PROCEDURES CALLED - XCNLJET

CALLING PROCEDURES - NONE
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PROCEDURE PROCLIB ( DFNKAFM )

*w**PROCENURE DFNKAFM

PURPOSE - TO ALLOW EXECUTION OF THE AIRFRAME NOISE MODULE WITH
DIMENSIONAL INPUTS, USEFUL WHEN EXECUTION OF THE
AIRFRAME NOISE PARAMETERS MODULE IS NOT DESIRED,

AUTHOR - DSW(L03/00/00)

DSW(L03/00/05
MMF (L03/00/09
INPUT
USER PARAMETERS MODULES

AF FLAP AREA (M**2),(FT*#*2) (RS) FNKAFM
(DEFAULT=10, M**2)

AH HORIZONTAL TAIL AREA (M**2),(FT**2) (RS)  FNKAFM
(DEFAULT=20, M¥*2)

AV VERTICAL TAIL AREA (M**2),(FT*+2) (RS) FNKAFM
(DEFAULT=20, M**2)

AW WING AREA (M**2),(FT**2) (RS) FNKAFM
(DEFAULT=100, M**2)

BF FLAP SPAN (M), (FT)" (RS) (DEFAULf=5, M) FNKAFM

BH HORIZONTAL TAIL SPAN (M),(FT) (RS) FNKAFM
(DEFAULT=10. M)

BV VERTICAL TAIL SPAN (M),(FT) (RS) FNKAFM
(DEFAULT=10, M)

BW WING SPAN (M),(FT) (RS) (DEFAULT=20, M)  FNKAFM

DELTAF  FLAP SETTING (DEG) (RS) (DEFAULT=0, ) FNKAFM

DMG  TIRE DIAMETER OF MAIN LANDING GEAR (M),  FNKAFM
(FT) (RS) (DEFAULT=1. M

DNG  TIRE DIAMETER OF NOSE LANDING GEAR (M),  FNKAFM
(FT) (RS) (DEFAULT=1, M)

LMG  MAIN LANDING GEAR STRUT LENGTH (M),(FT)  FNKAFM
(RS) (DEFAULT=3, M)

LNG  NOSE LANDING GEAR STRUT LENGTH (M),(FT)  FNKAFM
(RS) (DEFAULT=3, M)

CA AMBIENT SPEED OF SOUND (M/S),(FT/S)  PARAM,FNKAFM
(RS) (DEFAULT=340.294 M/S) IF ,EVALUATE

RHOA  AMBIENT DENSITY (KG/M**3),(SLUG/FT**3) FNKAFM
(RS) (DEFAULT=1.225 KG/M*+3)

MUA  AMBIENT DYNAMIC VISCOSITY (KG/(M S)), FNKAFM
(SLUG/(FT S)) (RS)
(DEFAULT=1,7894E-5 KG/(M S))

RS DISTANCE FROM SOURCE TO OBSERVER (M),(FT) IF ,PARAM,
(DEFAULT=1, M) FNKAFM

VO AIRCRAFT VELOCITY (M/S),(FT/S) (RS)  PARAM,FNKAFM
(DEFAULT=100, M/S) IF ,EVALUATE

STIME  SOURCE TIME AT WHICH NOISE IS EVALUATED  FNKAEM

(S) (RS) (DEFAULT=0, S)
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PROCEDURE PROCLIB ( DFNKAFM )

NWMG  NUMBER OF WHEELS PER MAIN LANDING GEAR  FNKAFM
(1) (DEFAULT=4)

NWNG  NUMBER OF WHEELS PER NOSE LANDING GEAR  FNKAFM
(1) (DEFAULT=2)

NMG NUMBER OF MAIN LANDING GEAR (1) FNKAFM
(DEFAULT=2)

NNG  NUMBER OF NOSE LANDING GEAR (1) FNKAFM
(DEFAULT=1)

NS NUMBER OF SLOTS FOR TRAILING EDGE FLAPS  FNKAFM
(1IN (DEFAULT=3)

IPRINT OUTPUT PRINT CODE (I) (DEFAULT=3) FNKAFM
0 - NO PRINT

1 - INPUT PRINT ONLY
2 - OUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUT PRINT
I0UT  OUTPUT CODE FOR TABLE AND FRINTED OUTPUT  FNKAFM
(1) (DEFAULT=3)
0 - NO PRINT BUT GENERATE FNKAFM(XXXNNN).
-1 - OUTPUT PRINT IN DB BUT NO TABLE
-2 - OUTPUT PRINT IN DIMENSIONLESS FORM
BUT NO TABLE.
-3 - QUTPUT PRINT IN DIMENSIONLESS FORM
AND DB BUT NO TABLE,
1 - OUTPUT PRINT IN DB AND GENERATE
FNKAFM( XXXNNN) o
2 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND GENERATE FNKAFM(XXXNNN) .
3 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND DB AND GENERATE FNKAFM(XXXNNN).
SCRNNN  VALUE USED TO FORM TABLE NAME FNKAFM
FNKAFM(XXXNNN) (1) (DEFAULT=1)
SCRXXX THREE LETTER ID USED TO FORM “ABLE NAME  FNKAFM
FNKAFM(XXXNNN) (A) (DEFAULT=3FXXX)
DYNCLN DESCRIPTION OF AIRCRAFT (L) FNKAFM
(DEFAULT=, FALSE. )
TRUE. - AERODYNAMICALLY CLEAN ..1RCRAFT
.FALSE. - NON-AERODYNAMICALLY CLEAN
AIRCRAFT
DELTAW TYPE OF WING PLANFORM (L) FNKAFM
(DEFAULT=, FALSE., )
TRUE. - DELTA-WINGED AIRCRAFT
.FALSE, - RECTANGULAR-WINGED AIRCRAFT
LANDG ~ LANDING GEAR POSITION (A) (DEFAULT=4HDOWN) FNKAFM
4HDOWN - GEAR DOWN
4HUP - GEAR UP
IUNITS UNIT OPTION CODE (A) (DEFAULT=2HSI) FNKAFM
2HS1 - SI UNITS
THENGLISH - ENGLISH UNITS



PROCEDURE PROCLIB ( DFNKAFM )

THE NEXT SEVEN PARAMETERS HAVE THE FOLLOWING VALUES

TEWN
TEHTN
TEVIN
TEFN
LESN
MLGN
NLGN

MEMBERS

+TRUE. - INCLUDE IM TOTAL PREDICTION
«FALSE, - DO NOT INCLUDE

TRAILING EDGE WING NOISE (L)
(DEFAULT=,TRUE, )

TRAILING EDGE HORIZONTAL TAIL NOISE (L)
(DEFAULT=,TRUE., )

TRAILING EDGE VERTICAL TAIL NOISE (L)
(DEFAULT=.TRUE, )

TRAILING EDGE FLAP NOISE (L)
(DEFAULT=,FALSE, )

LEADING EDGE SLAT NOISE (L)
(DEFAULT=.FALSE. )

MAIN LANDING GEAR NOISE (L)
(DEFAULT=.TRUE. )

NOSE LANDING GEAR NOISE (L)
(DEFAULT=.TRUE. )

SFIELD(FREQ ) - ONE RECORD MEMBER OF THE VALUES

OF FREQUENCY IN HERTZ,

SFIELD(THETA) -~ ONE RECORD MEMBER OF THE VALUES

OF POLAR DIRECTIVITY ANGLE IN
DEGREES.

SFIELD(PHI ) - ONE RECORD MEMBER OF THE VALUES

OUTPUT

OF AZIMUTHAL DIRECTIVITY ANGLE
IN DEGREES.,

USER PARAMETERS

RS

MEMBERS

DISTANCE FKROM SOURCE TO OBSERVER (M),(FT)

(Rs)

FNKAFM(XXXNNN) - TYPE 1 DATA TABLE OF THE

LOCAL

MEAN-SQUARE ACOUSTIC PRESSURE.

USER PARAMETERS

MA

AIRCRAFT MACH NUMBER (RS)

MEMBERS - NONE

FNKAFM
FNKAFM
FNKAFM
FNKAFM
FNKAFM
FNKAFM
FNKAFM

MODULES
FNKAFM
FNKAFM

FNKAFM

MODULESS
FNKAFM

MODULES

FNKAFM

MODULES
FNKAFM,

EVALUATE

i
3




f-f“ : PROCEDURE PROCLIB ( DFNKAFM )
L¢' FUNCTIONS
i) 1. LOAD SFIELD DATA UNIT IF NOT ASSIGNED.
. 2. INITIALIZE DEFAULT VALUES OF USER PARAMETERS IF NOT
| 3, gg;;3$E°DIMEN510NLEss INPUT TO MODULE FNKAFM.
.. 4. EXECUTE MODULE FNKAFM.
: MODULES CALLED - FNKAFM
: PROCEDURES CALLED - XFNKAFM
i CALLING PROCEDURES - NONE
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PROCEDURE PROCLIB ( DGECOR )

****DROCEDURE DGECOR

PURPOSE -~ TO ALLOW EXECUTION OF THE COMBUSTION NOISE MODULE
WITH DIMENSIONAL INPUTS, USEFUL WHEN EXECUTION OF
THE CORE NOISE PARAMETERS MODULE IS NOT DESIRED.

AUTHOR -
INPUT
USER PAR

NENG
RS

A
MDOT
V0
PI

Tl

TJ

TODELT

CA

PA

TA
RHOA
STIME
SCRXXX
SCRNNN

DSW(L03/00/00)
MMF ( L03/00/09)

AMETERS
NUMBER OF ENGINES (I) (DEFAULT=1)

MODULES
GECOR

DISTANCE FROM SOURCE TO OBSERVER (M),(FT) GECOR

(RS) (DEFAULT=1. M)

COMBUSTOR ENTRANCE AREA (M**2),(FT**2)
(RS) (DEFAULT=PI/4. Mr*2)

CO*  ;TOR ENTRANCE MASS FLOW RATE

(Kes 3)»(SLUG/S) (RS) (DEFAULT=65 KG/S)
AIRCRAFT VELOCITY (M/S),(FT/S) (RS)
(DEFAULT=0.)

COMBUSTOR ENTRANCE TOTAL PRESSURE
(N/M**2) , (LB/FT**2) (RS
(DEFAULT=101325, N/M**2

COMBUSTOR ENTRANCE TOTAL TEMSERATURE
DEG K),(DEG R) (RS)

DEFAULT=288.15 DEG K)

COMBUSTOR EXIT TOTAL TEMPERATURE

(DEG K),(DEG R) (RS)

(DEFAULT=576.30 DEG K)

DESIGN TURBINE TEMPERATURE RISE

(DEG K),(DEG R) (RS)

(DEFAULT=144.07 DEG K)
AMBIENT SPEED OF SGUND (M/S),(FT/S)
(RS) (DEFAULT=340.294 M/S)

AMBIENT PRESSURE (N/M**2),(LB/FT**2)
(RS) (DEFAULT=101325. N/M**2)
AMBIENT TEMPERATURE (DEG K),(DEG R)
(RS) (DEFAULT=288.15 DEG K)

AMBIENT DENSITY (KG/M**3),{SLUG/FT**3)
(RS) (DEFAULT=1,225 KG/M**3 )

SOURCE TIME AT WHICH NOISE IS COMPUTED
(S) (RS) (DEFAULT=0.)

THREE LETTER ID USED TO FORM TABLE NAME
GECOR(XXXNNN). (A) (DEFAULT=3HXXX)
VALUE USED TO FORM TABLE NAME
GECOR(XXXNNN) (1) (DEFAULT=1)

IF ,PARAM
I¥ ,EVALUATE
PARAM,GECOR
IF ,EVALUATE
PARAM,GECOR
IF ,EVALUATE
PARAM,GECOR
IF ,EVALUATE
PARAM,GECOR

IF,EVALUATE
PARAM,GECOR

IF ,EVALUATE
PARAM,GECOR

IF ,EVALUATE
PARAM,GECOR

IF ,EVALUATE
PARAM,GECOR
IF ,PARAM,
EVALUATE
IF ,PARAM,
EVALUATE
IF ,EVALUATE
PARAM,GECOR
GECOR

GECOR
GECOR




PROCEDURE PROCLIB ( DGECOR )

I0UT  OUTPUT CODE FOR TABLE AND PRINTED OUTPUT
(1) (DEFAULT=3)
NO PRINT BUT GENERATE GECOR(XXXNNN).

1 - OUTPUT PRINT IN DB BUT NO TABLE.,

-2 - OUTPUT PRINT IN DIMENSIONLESS FORM
BUT NO TABLE.

-3 ~ OUTPUT PRINT IN DIMENSIONLESS FORM
AND DB BUT NO TABLE.,

1 - OUTPUT PRINT IN DB AND GENERATE
GECOR(XXXNNN) .

2 - OUTPUT PRINT IN DIMENSIONLESS FORM

AND GENERATE GECOR(XXXNNN).
3 - QUTPUT PRINT IN DIMENSIONLESS FORM
AND DB AND GENERATE GECOR(XXXNNN).
IPRINT OUTPUT PRINT CODE (1) (DEFAULT=3) GECOR
0 - NO PRINT
1 - INPUT PRINT ONLY
2 - OUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUT PRINT

IUNITS UNIT OPTION CODE (A) (DEFAULT=2HSI) GECOR
2HSI - SI UNITS
7HENGLISH - ENGLISH UNITS
MEMBERS MODULE S

SFIELD(FREQ ) - ONE RECORD MEMBER OF THE VALUES  GECOR
OF FREQUENCY IN HERTZ,

SFIELD(THETA ) - ONE RECORD MEMBER OF THE VALUES  GECOR
OF POLAR DIRECTIVITY ANGLE IN
DEGREES.

SFIELD(PHI ) - ONE RECORD MEMBER OF THE VALUES  GECOR
OF AZIMUTHAL DIRECTIVITY ANGLE
IN DEGREES.

OUTPUT
USER PARAMETERS MODULE S ,
RS RADIAL DISTANCE FROM SOURCE TO OBSERVER  GECOR
(M), (FT) (RS)
GECERR ERROR PARAMETER (1) GECOR

0 - NO ERRORS ENCOUNTERED.
- MEMBER MANAGER ERROR OCCURRED ON OPEN.,
INSUFFICIENT LDS AVAILABLE,
MEMBER MANAGER ERROR OCCURRED ON READ.,
AT LEAST ONE USER PARAMETER HAS AN
INVALID VALUE,
UNABLE TO BUILD TABLE GECOR(XXXNNN).
- AN INVALID VALUE WAS CALCULATED

DURING EXECUTION,

[ X4, £ W N -
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PROCEDURE PROCLIB ( DGECOR )

MEMBERS MODULES
GECOR (XXXNNN) - TYPE 1 DATA TABLE OF THE GECOR
MEAN-SQUARE ACOUSTIC PRESSURE. ..
LOCAL
USER PARAMETERS MODULES
MA AIRCRAFT MACH NUMBER (RS) EVALUATE,
GECOR
TEMP 6 ELEMENT PARAMETER FOR SAVING INPUT PARAM,
VALUES (RS) EVALUATE
AE ENGINE REFERENCE AREA (M**2),(FT*#*2)  PARAM,GECOR,
(RS) EVALUATE
MEMBERS - NONE
FUNCTIONS

1. LOAD SFIELD DATA UNIT IF NOT ASSIGNED.

2. INITIALIZE DEFAULT VALUES OF USER PARAMETERS IF NOT
DEFINED,

3. COMPUTE DIMENSIONLESS INPUTS TO MODULE GECOR,
4. EXECUTE MODULE GECOR.

MODULES CALLED - GECOR

PROCEDURES CALLED - XGECOR

CALLING PROCEDURES - NONE




PROCEDURE PROCLIB ( DGETUR )

****PROCEDURE DGETUR

PURPOSE - TO ALLOW EXECUTION OF THE TURBINE NOISE MODULE WITH
DF#=- “*ONAL INPUTS, USEFUL WHEN EXECUTION OF THE
JE'  1SE PARAMETERS MODULE IS NOT DESIRED.

AUTHOR -~ DSW(L03,90/00)

WKB(L03/00/01)
MMF (L03/00/09)
INPUT
USER PARAMETERS MODULE §
NENG  NUMBER OF ENGINES (I) (DEFAULT=1) GETUR
RS DISTANCE FROM SOURCE TO OBSERVER, GETUR
(M),(FT) (RS) (DEFAULT=1, M) IF ,PARAM
AREA  TURBINE INLET CROSS~-SECTIONAL AREA GETUR,PARAM
(M**2) , (FT**2) (RS) IF ,EVALUATE
(DEFAULT=PI/4, Mx*2)
F FUEL-TO-AIR RATIO (RS) (DEFAULT=0.) GETUR
HA ABSOLUTE HUMIDITY, PERCENT MOLE FRACTION  GETUR

(RS) (DEFAULT=0.)
NBLADE NUMBER OF ROTOR BLADES (I) (DEFAULT=20)  GETUR

D TURBINE ROTOR DIAMETER (M),(FT) (RS)  GETUR,PARAM
(DEFAULT=SQRT(P1/4.) M) IF ,EVALUATE

Vo AIRCRAFT VELOCITY (M/S),(FT/S) (RS) IF ,PARAM
(DEFAULT=0.) EVALUATE

ROTSPD ROTATIONAL SPEED (RAD/S) (RS) GETUR ,PARAM
(DEFAULT=115.2 RAD/S) IF ,EVALUATE

1 ENTRANCE TOTAL TEMPERATURE (DEG K), GETUR ,PARAM
(DEG R) (RS) (DEFAULT=1152.6 DEG K) IF ,EVALUATE

TSJ EXIT STATIC TEMPERATURE (DEG K), GETUR,PARAM
(DEG R) (RS) (DEFAULT=288.15 DEG K IF ,EVALUATE
CA AMBIENT SPEED OF SOUND (M/S),(FT/S GETUR ,PARAM
(RS) (DEFAULT=340.294 M/S) IF ,EVALUATE
RHOA  AMBIENT DENSITY (KG/M**3),(SLUG/FT**3) GETUR,PARAM
(RS) (DEFAULT=1.225 KG/M**3) IF ,EVALUATE
TA AMBIENT TEMPERATURE (DEG K),(DEG R) IF ,PARAM
(RS) (DEFAULT=288.15) EVALUATE

SCRXXX THREE LETTER ID USED TO FORM TABLE NAME  GETUR
GETUR(XXXNNN) (A) (DEFAULT=3HXXX)

SCRNNN  VALUE USED TO FORM TABLE NAME GETUR
GETUR(XXXNNN) (1) (DEFAULT=1)
BROAD  BROADBAND NOISE OPTION (L) GETUR

.TRUE. COMPUTE BROADBAND NOISF (DEFAULT)
.FALSE. DO NOT COMPUTE

PURE  PURE TONE OPTION (L) GETUR
.TRUE. COMPUTE PURE TONES (DEFAULT)
FALSE. DO NOT COMPUTE
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PROCEDURE PROCLIB ( DGETUR )

I0UT  OUTPUT CODE FOR TABLE AND PRINTED OUTPUT  GETUR
(1) (DEFAULT=3)
0 - NO PRINT BUT GENERATE GETUR(XXXNNN).
OUTPUT PRINT IN DB BUT NO TABLE,

-2 - QUTPUT PRINT IN DIMENSIONLESS FORM .
BUT NO TABLE. }
=3 - OUTPUT PRINT IN DIMENSIONLESS FORM ,

AND DB BUT NO TABLE.

1 - OUTPUT PRINT IN DB AND GENERATE
GETUR(XXXNNN)., |

2 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND GENERATE GETUR(XXXNNN).

3 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND DB AND GENERATE GETUR(XXXNNN).

IPRINT  OUTPUT PRINT CODE (I) (DEFAULT=3) GETUR

0 - NO PRINT

1 - INPUT PRINT ONLY

2 - OUTPUT PRINT ONLY

3 - BOTH INPUT AND OUTPUT PRINT

Ak e e ;o

IUNITS UNIT OPTION CODE (A) (DEFAULT=2HSI) IF ,GETUR,
2HS1 - SI UNITS PARAM
THENGLISH - ENGLISH UNITS {
MEMBERS MODULE S i

SFIELD(FREQ ) - ONE RECORD MEMBER OF THE VALUES GETUR
OF FREQUENCY IN HERTZ.

SFIELD(THETA) - ONE RECORD MEMBER OF THE VALUES GETUR ’
OF POLAR DIRECTIVITY ANGLE IN '
DEGREES.

SFIELD(PHI ) - ONE RECORD MEMBER OF THE VALUES GETUR

OF AZIMUTHAL DIRECTIVITY ANGLE
IN DEGREES.

OUTPUT K
USER PARAMETERS MODULE S |
RS ?xs;Ancs FROM SOURCE TO OBSERVER (M),(FT) GETUR
RS
GETERR ERROR PARAMETER (I) GETUR

0 - NO ERRORS ENCOUNTERED.
MEMBER MANAGER ERROR OCCURRED ON OPEN. 1
INSUFFICIENT LDS AVAILABLE. :
MEMBER MANAGER ERROR OCCURRED ON READ.
AT LEAST ONE USER PARAMETER HAS AN
INVALID VALUE,
UNABLE TO BUILD TABLE GETUR(XXXNNN) .
AN INVALID VALUE WAS CALCULATED DURING
EXECUTION,
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PROCEDURE PROCLIB ( DGETUR )

MEMBERS MODULES
GETUR(XXXNNN) - TYPE 1 DATA TABLE OF THE GETUR
MEAN-SQUARE ACOUSTIC PRESSURE.
LOCAL
USER PARAMETERS MODULES
MA AIRCRAFT MACH NUMBER (RS) GETUR,
EVALUATE
AE ENGINE REFERENCE AREA (M**2),(FT**2)  PARAM,GETUR,
(RS) EVALUATE
TEMP 5 ELEMENT PARAMETER FOR SAVING INPUT PARAM,
VALUES (RS) EVALUATE
MEMBERS - NONE
FUNCTIONS

1. LOAD SFIELD DATA UNIT IF NOT ASSIGNED.

2. INITIALIZE DEFAULT VALUES OF USER PARAMETERS IF NOT
DEFINED,
3

« COMPUTE DIMENSIONLESS INPUTS TO MODULE GETUR.
4. EXECUTE MODULE GETUR,

MODULES CALLED - GETUR

PROCEDURES CALLED - XGETUR

CALLING PROCEDURES - NONE
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PROCEDURE PROCLIB ( DHDNFAN )

****PROCEDURE DHDNFAN

e

PURPOSE - TO ALLOW EXECUTION OF THE FAN NOISE MODULE WITH

AUTHOR -

INPUT

USER PAR
RS
AFAN
DIAM
MD
RSS
CH
MDOT
Vo
N
DELTAT

CA
RHOA
TA
NBANDS
NENG
N8

NV
IGV

DIMENSIONAL INPUTS.

USEFUL WHEN EXECUTION OF THE

FAN NOISE PARAMETERS MODULE IS NOT DESIRED.

DSN%LOS/OO/OO
WKB(L03/00/01
MMF (L03/00/09)

AMETERS

DISTANCE FROM SOURCE TO OBSERVER (M), (
(RS) (DEFAULT=1. M)

FAN INLET CROSS-SECTIONAL AREA
(M),(FT) (RS) (DEFAULT=1, M¥*2)

FAN ROTOR DIAMETER (M), (FT) (RS)
(DEFAULT=1. M)

FAN ROTOR RELATIVE TIP MACH NUMBER AT
DESIGN POINT (RS) (DEFAULT=1.)
ROTOR-STATOR SPACING (M), (FT) (RS)
(DEFAULT=0,01 M)

MEAN ROTOR BLADE CHORD (M),(FT) (RS)
(DEFAULT=0.01 M)

MASS FLOW RATE (KG/S),(SLUG/S) (RS)
(DEFAULT=80 KG/S)

AIRCRAFT VELOCITY (M/S),(FT/S) (RS)
(DEFAULT=0.)

ROTATIONAL SPEED (HZ) (RS)
(DEFAULT=100.)

TOTAL TEMPERATURE RISE ACROSS FAN

DEG K),(DEG R) (RS)

DEFAULT=60 DEG K)
AMBIENT SPEED OF SOUND (M/S),(FT/S)
(RS) (DEFAULT=340.294 M/S)
AMBIENT DENSITY (KG/M**3),(SLUG/FT**3)
(DEFAULT=1.225 KG/M**3)

AMBIENT TEMPERATURE (DEG K),(DEG R) (RS)

(DEFAULT=288.15 DEG K)

NUMBER OF 1/3 OCTAVE BANDS FOR TONE
FREQUENCY SHIFT (1) (DEFAULT=0)
NUMBER OF ENGINES (1) (DEFAULT=1)

NUMBER OF STATOR VANES il
INLET GUIDE VANE INDEX (I
1 - FOR A FAN WITHOUT IGV'S
2 - FOR A FAN WITH IGV'S

NUMBER OF ROTOR BLADES (1) (DEFAULT=20
sDEFAULT=50

DEFAULT=1)

5~-22

MODULES

FT) HDNFAN,
IF ,PARAM
HONFAN,PARAM,
IF ,EVALUATE
HONFAN,PARAM,
1F ,EVALUATE
HDONFAN

HDNFAN,PARAM,
IF ,EVALUATE
EVALUATE,

IF ,PARAM
HDNFAN,PARAM,
IF ,EVALUATE
EVALUATE,

IF ,PARAM
HONFAN,PARAM,
IF ,EVALUATE
HDNFAN,PARAM,
IF ,EVALUATE

EVALUATE,
IF ,PARAM
EVALUATE,
IF,PARAM
EVALUATE,
IF,PARAM
HONFAN

HONFAN
; HDNFAN
HDNFAN
HDNFAN

\L o



PROCEDURE PROCLIB ( DHDNFAN )

DIS INLET FLOW DISTORTION INDEX (I) HDNFAN
1 - NO INLET FLOW DISTORTION (DEFAULT)
2 - INLET FLOW DISTORTED
IOUT  OUTPUT CODE FOR TABLE AND PRINTED OUTPUT  HDNFAN
(1) (DEFAULT=3)
0 - NO PRINT BUT GENERATE HDNFAN(XXXNNN).
-1 - OUTPUT PRINT IN DB BUT NO TABLE.
-2 - QUTPUT PRINT IN DIMENSIONLESS FORM
BUT NO TABLE.
-3 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND DB BUT NO TABLE.
1 - OUTPUT PRINT IN DB AND GENERATE
HDNFAN( XXXNNN) .
2 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND GENERATE HDNFAN(XXXNNN).
3 - QUTPUT PRINT IN DIMENSIONLESS FORM
AND DB AN’ GENERATE HDNFAN(XXXNNN).
IPRINT  QUTPUT PRINT CODE (I) (DEFAULT=3) HDNFAN
0 - NO PRINT
1 - INPUT PRINT ONLY
2 - QUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUT PRINT
STIME  SOURCE TIME AT WHICH NOISE IS CALCULATED  HDNFAN
(S) (RS) (DEFAULT=0.)
SCRXXX THREE LETTER ID USED TO FORM TABLE NAME  HDNFAN
HDNFAN(XXXNNN) (A) (DEFAULT=3HXXX)

SCRNNN  VALUE USED TO FORM TABLE NAME HONFAN
HDNFAN(XXXNNN) (1) (DEFAULT=1)

IUNITS UNIT OPTION CODE (A) (DEFAULT=2HSI) HDNFAN
2HSI - SI UNITS

THENGLISH - ENGLISH UNITS

(THE NEXT SIX PARAMETERS HAVE THE FOLLOWING VALUES (L)
TRUE, - INCLUDE IN TOTAL PREDICTION (DEFAULT);

( +FALSE. - DO NOT INCLUDE
INRS INLET ROTOR STATOR INTERACTION TONES HONFAN
INCT COMBINATION TONE NOISE HDNFAN
INDIS ~ INLET FLOW DISTORTION TONES HONFAN
INBB INLET BROADBAND NOISE HDNFAN
IDRS DISCHARGE ROTOR-STATOR INTERACTION TONES  HONFAN
IDB8 DISCHARGE BROADBAND NOISE HDONFAN
MEMBERS MODULES

SFIELD(FREQ ) - ONE RECORD MEMBER OF THE VALUES HONFAN
OF FREQUENCY IN HERTZ,

SFIELD(THETA) - ONE RECORD MEMBER OF THE VALUES HDNFAN
OF POLAR DIRECTIVITY ANGLE IN
DEGREES,
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PROCEDURE PROCLIB ( DHDNFAN )

SFIELD(PHI ) - ONE RECORD MEMBER OF THE VALUES HONFAN
OF AZIMUTHAL DIRECTIVITY ANGLE
IN DEGREES,

OUTPUT
USER PARAMETERS MODULE §
RS ?xs;ANcs FROM SOURCE TO OBSERVER (M),(FT) HDNFAN
RS
MEMBERS MODULES
HONFAN( XXXNNN) - TYPE ONE DATA TABLE OF THE HDNFAN
MEAN-SQUARE ACOUSTIC PRESSURE
LOCAL
USER PARAMETERS MODULES
MA AIRCRAFT MACH NUMBER (RS) EVALUATE,
HDNFAN
AE ENGINE REFERENCE AREA (M**2),(FT**2) PARAM,HDNFAN,
(RS) EVALUATE
TEMP 6 ELEMENT PARAMETER FOR SAVING INPUT PARAM,
VALUES (RS) EVALUATE

MEMBERS - NONE
FUNCTIONS
1. LOAD SFIELD UNIT IF NOT ASSIGNED.

2. INITIALIZE DEFAULT VALUES OF USER PARAMETERS IF NOT
DEFINED,
3

o COMPUTE DIMENSIONLESS INPUTS TO MODULE HDNFAN.
4. EXECUTE MODULE HDNFAN.

MODULES CALLED - HDNFAN

PROCEDURES CALLED - XHDNFAN

CALLING PROCEDURES - NONE
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PROCEDURE PROCLIB ( DSAESHK )

*%**PROCEDURE DSAESHK

PURPOSE - TO ALLOW EXECUTION OF THE CIRCULAR JET SHOCK CELL
NOISE MODULE WITH DIMENSIONAL INPU(S. USEFUL WHEN
EXECUTION OF THE JET NOISE PARAMETERS MODULE IS NOT

DESIRED,
AUTHOR - DSW(L03/00/00
MMF (L03/00/09
INPUT
USER PARAMETERS MODULE S
AJ AREA OF THE JET (M**2),(FT**2) (RS)  SAESHK,PARAM,
(DEFAULT=P1/4, M**2) IF ,EVALUATE
v FULLY EXPANDED JET VELOCITY (M/S).  SAESHK,PARAM,
(FT/S) (RS) (DEFAULT=340.294 M/S) IF ,EVALUATE
RHOJ  FULLY EXPANDED JET DENSITY (KG/M**3), SAESHK,PARAM,
(SLUG/FT**3) (RS) IF ,EVALUATE
(DEFAULT=0,6125 KG/M**3)
T JET TOTAL TEMPERATURE (DEG K),(DEG R) SAESHK,PARAM,
(RS) (DEFAULT=288.15 DEG K) IF ,EVALUATE
CA AMBIENT SPEED OF SOUND (M/S),(FT/S)  SAESHK,PARAM,
(RS) (DEFAULT=340.294 M/S) IF ,EVALUATE
RHOA  AMBIENT DENSITY (KG/M**3),(SLUG/FT**3)SAESHK,PARAM,
(RS) (DEFAULT=1.225 KG/M**3) IF ,EVALUATE
TA AMBIENT TEMPERATURE (DEG K),(DEG R) EVALUATE,
(RS) (DEFAULT=288.15 DEG K) IF ,PARAM
RS RADIAL DISTANCE FROM NOZZLE EXIT TO SAE SHK,
OBSERVER (M),(FT) (RS) (DEFAULT=1. M)  IF,PARAM
VO AIRCRAFT VELOCITY (M/S),(FT/S) (RS) EVALUATE,
(DEFAULT=0.) IF ,PARAM
NSHK  NUMBER OF SHOCKS (I) (DEFAULT=8) SAE SHK

DELTA  ANGLE BETWEEN FLIGHT VECTOR AND ENGINE  SAESHK
INLET AXIS (DEG) (ng (DEFAULT=0, )
NENG  NUMBER OF ENGINES (1) (DEFAULT=1) SAE SHK.
SCRXXX THREE LETTER ID USED TO FORM TABLE NAME  SAESHK
SAESHK(XXXNNN) (A) (DEFAULT=3HXXX) '
SCRNNN VALUE USED TO FORM TABLE NAME SAE SHK
SAESHK(XXXNNN) (1) (DEFAULT=1)
STIME  SOURCE TIME AT WHICH NOISE IS CALCULATED SAESHK
(S) (RS) (DEFAULT=0. S)
10UT  OUTPUT CODE FOR TABLE AND PRINTED OUTPUT  SAESHK
(1) (DEFAULT=3)
0 - NO PRINT BUT GENERATE SAESHK(XXXNNN).
-1 - OUTPUT PRINT IN DB BUT NO TABLE.
-2 - OUTPUT PRINT IN DIMENSIONLESS FORM
BUT NO TABLE.
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PROCEDURE PROCLIB ( DSAESHK )

=3 - QUTPUT PRINT IN DIMENSIONLESS FORM
AND DB BUT NO TABLE.

1 - OUTPUT PRINT IN DB AND GENERATE
SAE SHK(XXXNNN) .

2 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND GENERATE SAE SHK(XXXNNN).

3 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND DB AND GENERATE SAESHK (XXXNNN) .

IPRINT  OUTPUT PRINT CODE (I) (DEFAULT=3) SAE SHK
0 - NO PRINT

1 - INPUT PRINT ONLY
2 - OUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUT PRINT
IUNITS UNIT OPTION CODE (A) (DEFAULT=2HSI) SAE SHK
2HS1 - SI UNITS
THENGLISH - ENGLISH UNITS

MEMBERS MODULES

SFIELD(FREQ ) - ONE RECORD MEMBER OF THE VALUES SAE SHK
OF FREQUENCY IN HERTZ,

SFIELD(THETA ) - ONE RECORD MEMBER OF THE VALUES SAE SHK
OF POLAR DIRECTIVITY ANGLE IN
DEGREES.,

SFIELO(PHI ) - ONE RECORD MEMBER OF THE VALUES SAE SHK
OF AZIMUTHAL DIRECTIVITY ANGLE
IN DEGREES.

OUTPUT
USER PARAMETERS MODULE S
RS RADIAL DISTANCE FROM NOZZLE EXIT TO SAE SHK
OBSERVER (M),(FT) (RS)
SAEERR ERROR PARAMETER (1) SAE SHK
0 - NO ERRORS ENCOUNTERED.
1 - MEMBER MANAGER ERROR OCCURRED ON OPEN.
2 - INSUFFICIENT LDS AVAILABLE,
3 - MEMBER MANAGER ERROR OCCURRED ON READ.
4 - AT LEAST ONE USER PARAMETER HAS AN
INVALID VALUE.
5 - UNABLE TO BUILD TABLE SAESHK(XXXNNN).
6 - AN INVALID VALUE WAS CALCULATED
DURING EXECUTION.
MEMBERS MODULES
SAESHK(XXXNNN) - TYPE 1 DATA TABLE OF THE SAE SHK

MEAN-SQUARE ACOUSTIC PRESSURE.
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PROCEDURE PROCLIB ( DSAESHK )

LOCAL
USER PARAMETERS MODULES
MA AIRCRAFT MACH NUMBER (RS) EVALUATE,
SAE SHK
AE ENGINE REFERENCE AREA (M*%2), (FT**2) EVALUATE ,
(RS) PARAM, SAE SHK
TEMP 4 ELEMENT PARAMETER FOR SAVING INPUT PARAM,
VALUES EVALUATE
MEMBERS - NONE
FUNCTIONS

1. LOAD SFIELD DATA UNIT IF NOT ASSIGNED.

2. INITIALIZE DEFAULT VALUES OF USER PARAMETERS IF NOT
DEFINED.
3

. COMPUTE DIMENSIONLESS INPUTS TO MODULE SAESHK.
4. EXECUTE MODULE SAESHK.

MODULES CALLED - SAESHK

PROCEDURES CALLED - XSAESHK

CALLING PROCEDURES - NONE
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PROCEDURE PROCLIB ( DSGLJET )

**4#*PROCEDURE DSGLJET

PURPOSE - TO ALLOW EXECUTION OF THE SINGLE STREAM CIRCULAR JET

NOISE MODULE WITH DIMENSIONAL INPUTS. USEFUL WHEN
EXECUTION OF THE JET NOISE PARAMETERS MODULE IS NOT
DESIRED,

AUTHOR - DSW(L03/00/00
MMF (L03/00/09
INPUT
USER PARAMETERS MODULE'S
AJ  AREA OF FULLY EXPANDED JET (M**2), SGLJET ,PARAM,
(FT*#*2) (RS) (DEFAULT=P1/4, Mw*2) IF ,EVALUATE
RHOJ  DENSITY OF JET (KG/M**3),(SLUG/FT**3)  SGLJET,PARAM,
(RS) (DEFAULT=1,225 KG/M**3) IF ,EVALUATE
TJ  JET TOTAL TEMPERATURE (DEG K),(DEG R)  SGLJET,PARAM,
(RS) (DEFAULT=288,15 DEG K) IF ,EVALUATE
VO JET VELOCITY (M/S),(FT/S) (RS) SGLJET ,PARAM,
(DEFAULT=340,294 M/S) IF ,EVALUATE
RS RADIAL DISTANCE FROM NOZZLE EXIT TO SGLJET,
OBSERVER (M), (FT) (RS) (DEFAULT=1, M) IF ,PARAM
RHOA  AMBIENT DENSITY (KG/M**3),(SLUG/FT**3) SGLJET,PARAM,
(RS) (DEFAULT=1.225 KG/M**3) IF ,EVALUATE
TA  AMBIENT TEMPERATURE (DEG K),(DEG R) (RS)  IF ,PARAM,
(DEFAULT=288.15 DEG K) EVALUATE
CA  AMBIENT SPEED OF SOUND (M/S),(FT/S) (RS)SGLJET,PARAM,
(DEFAULT=340.294 M/S) IF ,EVALUATE
DELTA ANGLE BETWEEN FLIGHT DIRECTION AND ENGINE  SGLJET
INLET AXIS (DEGREES) (RS) (DEFAULT=0.)
VO AIRCRAFT VELOCITY (M/S),(FT/S) (RS) IF ,PARAM,
(DEFAULT=0, ) EVALUATE
STIME SOURCE TIME AT WHICH NOISE IS CALCULATED  SGLJET
(S) (RS) (DEFAULT=0, S)
SCRXXX THREE LETTER ID USED TO FORM TABLE NAME SGLJET
SGLJET(XXXNNN). (A) (DEFAULT=3HXXX)
SCRNNN VALUE USED TO FORM TABLE NAME SGLUET
SGLJET(XXXNNN). (I) (DEFAULT=1)
IOUT  OUTPUT CODE FOR TABLE AND PRINTED OUTPUT  SGLJET

(1) (DEFAULT=3)
0 - NO PRINT BUT GENERATE SGLJET(XXXNNN).
-1 - OUTPUT PRINT IN DB BUT NO TABLE.

-2 - OUTPUT PRINT IN DIMENSIONLESS FORM
BUT NO TABLE,
-3 ~ OUTPUT PRINT IN DIMENSIONLESS FORM AND

DB BUT NO TABLE.

OUTPUT PRINT IN DB AND GENERATE
SGLJET(XXXNNN)

1
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PROCEDURE PROCLIB ( DSG'.JET )

2 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND GENERATE SGLJET(XXXNNN).

3 - OUTPUT PRIMT IN DIMENSIONLESS FORM
AND DB AND GENERATE SGLJET(XXXNNN),

OUTPUT PRINT CODE (I) (DEFAULT=3) SGLJET
0 - NO PRINT

1 - INPUT PRINT ONLY
2 - OUTPUT PRINT ONLY
3 ~ BCTH INPUT AND OUTPUT PRINT

IUNITS UNIT OPTION CODE (A) (DEFAULT=2HSI) SGLJET,
2HSI - SI UNITS IF ,PARAM
THENGLISH - ENGLISH UNITS

NENG  NUMBER OF ENGINES (I) (DEFAULT=1) SGLJET

MEMBERS MODULES

SFIELD(FREQ ) - ONE RECORD MEMBER OF THE VALUES SGLJET

SFIELD(THETA )

OF FREQUENCY IN HERTZ.

ONE RECORD MEMBER OF THE VALUES SGLJET
OF POLAR DIRECTIVITY ANGLE IN

DEGREES.

SFIELD(PHI ) - ONE RECORD MEMBER OF THE VALUES SGLJET
OF AZIMUTHAL DIRECTIVITY ANGLE
IN DEGREES,

SAE (OM ) - TYPE 1 DATA TABLE OF THE JET SGLJET
VARIABLE DENSITY EXPONENT.

SAE  (PDF ) - TYPE 1 DATA TABLE OF THE POWER  SGLJET
DEVIATION FACTOR,

SAE  (NDF ) - TYPE 1 DATA TABLE OF THE SGLJET
NORMALIZED DIRECTIVITY FUNCTION.

SAE  (MTH ) - TYPE 1 DATA TABLE OF THE FORWARD SGLJET
VELOCITY INDEX.

SAE  (SCJ ) - TYPE 1 DATA TABLE OF THE SGLJET
SPECTRAL DISTRIBUTION FACTOR.

SAE  (SCF ) - TYPE 1 DATA TABLE OF THE SGLUET
STROUHAL NUMBER CORRECTION
FACTOR,

OUTPUT
USER PARAMETERS MODULES
RS RADIAL DISTANCE FROM NOZZLE EXIT TO SGLJET
OBSERVER (M),(FT) (RS)
MEMBERS MODULE §
SGLJET(XXXNNN) - TYPE 1 DATA TABLE OF THE SGLUET

MEAN-SQUARE ACOUSTIC PRESSURE,
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PROCEDURE PROCLIB ( DSGLJET )

e m sl

LOCAL
USER PARAMETERS MODULE S

MA AIRCRAFT MACH NUMBER (RS) SGLJET, |
EVALUATE .
AE ENGINE REFERENCE AREA (M**2),(FT**2) EVALUATE, 1
(RS) PARAM, SGLJET ;
TEMP 4 ELEMENT PARAMETER FOR SAVING INPUT PARAM, |
VALUES (RS) EVALUATE j
MEMBERS - NONE ?
FUNCTIONS |
i

1. LOAD SAE AND SFIELD DATA UNITS IF NOT ASSIGNED.
2. INITIALIZE DEFAULT VALUES OF USER PARAMETERS IF NOT
DEFINED. ;
3. COMPUTE DIMENSIONLESS INPUTS TO MODULE SGLUET. !
4. EXECUTE MODULE SGLJET,
MODULES CALLED - SGLJET
PROCEDURES CALLED - XSGLJET

CALLING PROCEDURES - NONE
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PROCEDURE PROCLIB ( DSMBTUR )

l
****PROCEDURE DSMBTUR J

PURPOSE ~ TO ALLOW EXECUTION OF THE SMITH AND BUSHELL TURBINE :
NOISE MODULE WITH DIMENSIONAL INPUTS, USEFUL WHEN T
EXECUTION OF THE JET NOISE PARAMETERS MODULE IS NOT '

DESIRED. |
AUTHOR - DSW(L03/00/00) ‘
DSN§L03/00/05; ‘ |
MMF (L03/00/09 |
INPUT ;
USER PARAMETERS MODULES i
NENG  NUMBER OF ENGINES (I) (DEFAULT=1) SMBTUR !
RS DISTANCE FROM SOURCE TO OBSERVER SMBTUR, !
(M),(FT) (RS) (DEFAULT=1. M) IF ,PARAM
AREA  TURBINE INLET CROSS-SECTIONAL AREA  SMBTUR.PARAM,
(M**2)  (FT#*2) (RS) IF ,EVALUATE
(DEFAULT=P1/4, M**2)
FA FUEL-TO-AIR RATIO (RS) (DEFAULT=0.) SMBTUR
HA ABSOLUTE HUMIDITY, PERCENT MOLE FRACTION  SMBTUR
(RS) (DEFAULT=0.)
C ROTOR BLADE MEAN AXIAL CHORD OF THE  SMBTUR ,PARAM,
LAST STAGE (M), (FT) (RS) IF ,EVALUATE |
(DEFAULT=0.01 M) 1
D TURBINE ROTOR nIAMETER (M), (FT) (RS) IF ,PARAM,
(DEFAULT=1, Mj EVALUATE 4
MDOT ~ CORE MASS FLOW RATE (KG/S),(SLUG/S)  SMBTUR,PARAM,
(RS) (DEFAULT=65. KG/S IF ,EVALUATE
Vo AIRCRAFT VELOCITY (M/S),(FT/S) (RS) IF ,PARAM, 1
(DEFAULT=0.) EVALUATE ~
N ROTATIONAL SPEED (RAD/S) (RS) SMBTUR, PARAM,
(DEFAULT=115.2 RAD/S) 1F ,EVALUATE ~
TSJ EXIT STATIC TEMPERATURE (DEG K), SMBTUR,PARAM, 3

(DEG R) (RS) (DEFAULT=288.15 DEG K)  IF,EVALUATE

CA AMBIENT SPEED OF SOUND (M/S),(FT/S)  SMBTUR,PARAM, 1
(RS) (DEFAULT=340.294 M/S) IF ,EVALUATE

RHOA  AMBIENT DENSITY (KG/M**3),(SLUG/FT**3)SMBTUR,PARAM, :
(RS) (DEFAULT=1,225 KG/M*+3) IF ,EVALUATE

TA AMBIENT TEMPERATURE (DEG K),(DEG R) IF ,PARAM,
(RS) (DEFAULT=288,15) EVALUATE

NS NUMBER OF STAGES (I) (DEFAULT=1) SMBTUR

SCRXXX  THREE LETTER ID USED TO FORM TABLE NAME  SMBTUR
SMBTUR(XXXNNN) (A) (DEFAULT=3HXXX)

SCRNNN  VALUE USED TO FORM TABLE NAME SMBTUR
SMBTUR(XXXNNN) (I) (DEFAULT=1)
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PROCEDURE PROCLIB ( DSMBTUR )

IOUT  OUTPUT CODE FOR TABLE AND PRINTED OUTPUT  SMBTUR
(1) (DEFAULT=3)
- NO_PRINT BUT GENERATE SMBTUR(XXXNNN).
- OUTPUT PRINT IN DB BUT NO TABLE,
- OUTPUT PRINT IN DIMENSIONLESS FORM
BUT NO TABLE.
~ OUTPUT PRINT IN DIMENSIONLESS FORM
AND DB BUT NO TABLE.
1 - OUTPUT PRINT IN DB AND GENERATE
SMBTUR(XXXNNN) .
2 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND GENERATE SMBTUR(XXXNNN).
3 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND DB AND GENERATE SMBTUR(XXXNNN).
IPRINT  QUTPUT PRINT CODE (1) (DEFAULT=3) SMBTUR
0 - NO PRINT
1 - INPUT PRINT ONLY
2 ~ OUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUT PRINT

(7% N -

IUNITS UNIT OPTION CODE (A) (DEFAULT=2HSI) IF ,SMBTUR,
2HSI - SI UNITS PARAM
7HENGLISH - ENGLISH UNITS

MEMBERS MODULESS

SFIELD(FREQ ) - ONE RECORD MEMBER OF THE VALUES SMBTUR
OF FREQUENCY IN HERTZ,

SFIELD(THETA) - ONE RECORD MEMBER OF THE VALUES SMBTUR
OF POLAR DIRECTIVITY ANGLE IN
DEGREES.,

SFIELD(PHI ) - ONE RECORD MEMBER OF THE VALUES SMBTUR

OF AZIMUTHAL DIRECTIVITY ANGLE
IN DEGREES.,

QuTPUT
USER PARAMETERS MODULE S
RS DISTANCE FROM SOURCE TO OBSERVER (M), (FT) SMBTUR
(RS)
MEMBERS MODULES
SMBTUR(XXXNNN) - TYPE 1 DATA TABLE OF THE SMBTUR

MEAN-SQUARE ACOUSTIC PRESSURE.
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PROCEDURE PROCLIB ( DSMBTUR )

e e ket ek M . CEs

LOCAL

USER PARAMETERS MODULE S
MA AIRCRAFT MACH NUMBER (RS) SMBTUR, .
EVALUATE f
AE ENGINE REFERENCE AREA (M**2),(FT**2) PARAM,SMBTUR, |
(RS) EVALUATE f
TEMP 5 ELEMENT PARAMETER FOR “AVING INPUT PARAM, |

VALUES (RS) EVALUATE

MEMBERS - NONE

FUNCTIONS

1. LOAD SFIELD DATA UNIT IF NOT ASSIGNED.

2. INITIALIZE DEFAULT VALUES OF USER PARAMETERS IF NOT
DEFINED,

3. COMPUTE DIMENSIONLESS INPUTS TO MODULE SMBTUR.
4. EXECUTE MODULE SMBTUR.

A e e dan b b b e s e o

MODULES CALLED - SMBTUR
PROCEDURES CALLED - XSMBTUR

CALLING PROCEDURES - NONE
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PROCEDURE PROCLIB ( DSTNJET )

****PROCEDURE DSTNJET

PURPOSE - TO ALLOW EXECUTION OF THE STONE JET NOISE MODULE WITH
DIMENSIONAL INPUTS. USEFUL WHEN EXECUTION OF THE JET

AUTHOR -

INPUT

NOISE PARAMETERS MODULE IS NOT DESIRED,

DSW(L03/00/05
MMF(L0G3/00/09

USER PARAMETERS

CA
RHOA
TA

vo
DELTA
RS

NENG
Al

DE1
DH1
V1
RHO1

T1
A2
V2
RHO2

T2

STIME

AMBIENT SPEED OF SOUND (M/S),(FT/S)
(RS) (DEFAULT=340.294 M/S)

AMBIENT DENSITY (KG/M**3),(SLUG/FT**3)
(RS) (DEFAULT=1,225 KG/M**3)

AMBIENT TEMPERATURE (DEG K),(DEG R)
(RS) (DEFAULT=288.15 DEG K

AIRCRAFT VELOCITY (M/S),(FT/S) (RS)
(DEFAULT=0, )

ANGLE BETWEEN FLIGHT VECTOR AND ENGINE
INLET AXIS (DEGKEES) (RS) (DEFAULT=0.)
DISTANCE FROM NOZZLE EXIT TO OBSERVER
(M),(FT) (RS) (DEFAULT=1. M)

NUMBER OF ENGINES (I) (DEFAULT=1)
PRIMARY JET AREA (M**2),(FT**2) (RS)
(DEFAULT=P1/4, M**2)

PRIMARY STREAM EQUIVALENT DIAMETER
(M),(FT) (RS) (DEFAULT=1. M)

PRIMARY STREAM HYDRAULIC DIAMETER
(M),(FT) (RS) (DEFAULT=1. M)

PRIMARY JET VELOCITY (M/S),(FT/S) (RS)
(DEFAULT=340.294 M/S)

PRIMARY JET DENSITY (KG/M**3),
éSLUG/FT**3) (RS)

DEFAULT=1,225 KG/M**3)

PRIMARY JET TOTAL TEMPERATURE (DEG K),
(DEG R) (RS) (DEFAULT=288.15 DEG K)
SECONDARY JET AREA (M**2),(FT**2) (RS)
(DEFAULT=0, )

SECONDARY JET VELOCITY (M/S) (FT/S)
(RS) (DEFAULT=0.)

SECONDARY JET DENSITY (KG/M**3),
(SLUG/FT**3) (RS)

(DEFAULT=1,225 KG/M**3)
SECONDARY JET TOTAL TEMPERATURE

(DEG K),(DEG R) (RS)

(DEFAULT=288,15 DEG K)

SOURCE TIME AT WHICH NOISE IS
CALCULATED (S) (DEFAULT=0.)

MODULES

IF ,EVALUATE,
STNJET ,PARAM
IF,EVALUATE,
STNJET ,PARAM
IF ,PARAM,
EVALUATE
IF ,PARAM,
EVALUATE
STNJET

IF ,PARAM,
STNJET
STNJET

IF ,EVALUATE,
STNJET,PARAM
IF ,EVALUATE,
STNJET,PARAM
IF,EVALUATE,
STNJET ,PARAM
IF ,EVALUATE,
STNJET,PARAM
IF ,EVALUATE,
STNJET,PARAM

IF ,EVALUATE,
STNJET ,PARAM
IF ,EVALUATE,
STNJET ,PARAM
IF ,EVALUATE,
STNJET,PARAM
IF ,EVALUATE,
STNJET ,PARAM

IF ,EVALUATE,
STNJET,PARAM

STNJET
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PROCEDURE PROCLIB ( DSTNJET )

SCRXXX THREE LETTER ID USED TO FORM TABLE NAME  STNJET
STNJET(XXXNNN) (A) (DEFAULT=3HXXX)

SCRNNN VALUE USED TO FORM TABLE NAME STNJET
STNJET(XXXNNN) (I) (DEFAULT=1)

OUTPUT CODE FOR TABLE AND PRINTED OUTPUT STNJET

[ouT

IPRINT

IUNITS

PLUG

CIRCLE

SUPER

MEMBERS
SFIELD
SFIELD

SFIELD

STNTBL

(I)

(DEFAULT=3)
- NO PRINT BUT GENERATE STNJET(XXXNNN).

-1 - OUTPUT PRINT IN DB BUT NO TABLE.
-2 - OUTPUT PRINT IN DIMENSIONLESS FORM
BUT NO TABLE.
-3 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND DB BUT NO TABLE,
1 - OUTPUT PRINT IN DB AND GENERATE
STNJET (XXXNNN).
2 - QUTPUT PRINT IN DIMENSIONLESS FORM
AND GENERATE STNJET(XXXNNN).
3 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND DB AND GENERATE STNJET(XXXNNN).
OUTPUT PRINT CODE (I) (DEFAULT=3) STNJET
0 - NO PRINT
1 - INPUT PRINT ONLY
2 - OUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUT PRINT

UNIT OPTION CODE (A) (DEFAULT=2HSI) IF ,PARAM,
2HS1 - SI UNITS STNJET
7HENGLISH ~ ENGLISH UNITS

NOZZLE PLUG OPTION (L) (DEFAULT=.FALSE.) STNJET
.TRUE. - CONICAL PLUG NOZZLE

.FALSE. - NO NOZZLE PLUG

NOZZLE TYPE OPTION (L) (DEFAULT=.FALSE.) STNJET
TRUE. - CIRCULAR NOZZLE

FALSE, - COAXIAL NOZZLE

SHOCK NOISE OPTION (L) (DEFAULT=.FALSE.) STN.ET
.TRUE, - COMPUTE SHOCK NOISE FOR

PRIMARY STREAM

+FALSE. - DO NOT COMPUTE SHOCK NOISE

MODULESS

(FREQ ) - ONE RECORD MEMBER OF THE VALUES STNJET

OF FREQUENCY IN HERTZ,

(THETA) - ONE RECORD MEMBER OF THE VALUES STNJET

(PHI

OF POLAR DIRECTIVITY ANGLE IN
DEGREES.
) - ONE RECORD MEMBER OF THE VALUES STNJET
OF AZIMUTHAL DIRECTIVITY ANGLE
IN DEGREES.

(JDF ) - TYPE 1 DATA TABLE OF THE JET STNJET

MIXING NOISE SPECTRAL
DISTRIBUTION FACTOR,
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p | PROCEDURE PROCLIB ( DSTNJET )
£}
STNTBL (SDF ) - TYPE 1 DATA TABLE OF THE SHOCK  STNJET
FACTOR,
STNTBL (FSP ) - TYPE 1 DATA TABLE OF THE STNJET
FREQUENCY SHIFT PARAMETER.
OuTPUT
USER PARAMETERS MODULES
RS ?IS;ANCE FROM SOURCE TO OBSERVER (M), (FT) STNJET
RS
MEMBERS MODULE S
STNJET(XXXNNN) - TYPE 1 DATA TABLE OF THE STNJET
MEAN-SQUARE ACOUSTIC PRESSURE .
LOCAL
USER PARAMETERS MEMBERS
MA AIRCRAFT MACH NUMBER (RS) STNJET,
EVALUATE
M1 PRIMARY JET MACH NUMBER (RS) STNJET,
EVALUATE
M2 SECONDARY JET MACH NUMBER (RS) STNJET,
EVALUATE
AE ENGINE REFERENCE AREA (M¢*2),(FT*2) EVALUATE,

(RS) STNJET ,PARAM
TEMP 10 ELEMENT PARAMETER FOR SAVING INPUT EVALUATE,

VALUES (RS) PARAM
MEMBERS - NONE

FUNCTIONS

l. LOAD SFIELD AND STNTBL DATA UNITS IF NOT ASSIGNED.

2. INITIALIZE DEFAULT VALUES OF USER PARAMETERS IF NOT
DEFINED,

3. COMPUTE DIMENSIONLESS INPUTS TO MODULE STNJET,
4. EXECUTE MODULE STNJET,

MODULES CALLED - STNJET

PROCEDURES CALLED - XSTNJET

CALLING PROCEDURES - NONE

5-36

[T

i




PROCEDURE PROCLIB ( ICA078 )

****PROCEDURE ICA078

PURPOSE - TO LOAD THE UNIT MEMBERS AND SET THE PARAMETERS
REQUIRED TO IMPLEMENT THE ICAO REFERENCE PROCEDURE.

AUTHOR - DSW(L03/00/05)

INPUT - NONE
OUTPUT
USER PARAMETERS MODULES
ICAO78 LOGICAL PARAMETER TO IMPLEMENT ICAO PARAM
?ROCEDUR% METHODS IN NOISE MODULES
=,TRUE.
SAE LOGICAL PARAMETER TO REQUEST SAE PARAM

ATMOSPHERIC ABSORPTION METHOD(=.TRUE.)
MEMBERS

SAE(OM ) - TYPE 1 DATA TABLES WITH ICAO REVISIONS LOAD
SAE(PDF) ~ REQUIRED FOR SINGLE STREAM CIRCULAR

SAE(NDF)  JET NOISE MODULE (SGLJET)
SAE (MTH)

SAE(SJC)

SAE(SCF)
LOCAL - NONE
MODULES CALLED - NONE
PROCEDURES CALLED - NONE

CALLING PROCEDURES - NONE
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PROCEDURE PROCLIB ( LISTALL )

****PRUCEDURE LISTALL

PURPOSE - TO PROVIDE A LISTING OF ALL PROCEDURE MEMBERS IN THE
PROCEDURE. LIBRARY.

AUTHOR - DSW(L03/00/00)
INPUT - NONE

OUTPUT - NONE ;
LOCAL - NONE

FUNCTION ?

1. PROVIDE LISTING OF PROCEDURE LIBRARY USING MEMLIST !
CONTROL STATEMENTS. g

MODULES CALLED - NONE
PROCEDURES CALLED - NONE
CALLING PROCEDURES - NONE
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PROCEDURE PROCLIB ( LISTONE )

****PROCEDURE LISTONE

PURPOSE - TO PROVIDE A LISTING OF A SINGLE PROCEDURE MEMBER
IN THE PROCEDURE LIBRARY,

AUTHOR - DSW(L03/00/00)

INPUT
USER PARAMETERS - NONE

MEMBERS MODULES

PROCLIB(PROC)  PROCEDURE MEMBER TO BE LISTED,  MEMLIST
QUTPUT - NONE
LOCAL - NONE

|
|
|
%
|

FUNCTION

1. PROVIDE LISTING OF A USER SPECIFIED PROCEDURE LIBRARY
MEMBER USING A MEMLIST CONTROL STATEMENT,

A mantih e M o

MODULES CALLED - NONE
PROCEDURES CALLED - NONE
CALLING PROCEDURES - NONE
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***x*PROCEDURE PROMUL.

PROCEDURE PROCLIB ( PROMUL )

PURPOSE - TO PROPAGATE A SET OF NOISE SOURCES AND THEIR SUM
IN THE SAME COORDINATE SYSTEM TO AN ARRAY
OF OBSERVERS AND COMPUTE NOISE SPECTRA, NOISE
LEVELS, AND EFFECTIVE PERCEIVED NOISE LEVELS AT THE
OBSERVER,

AUTHOR - DSW(L03/00/00)
WKB(L03/00701)
DSK(L03/00/05)
MMF (L03/00/09)

INPUT

USER PARAMETERS MODULES

NCOMP
PROPRT

I0UT

SIGMA

IUNITS

NBAND

RS
SURFACE

ABSORP

GROUND

NUMBER OF NOISE COMPONENTS TO BE IF ,PARAM
PROPAGATED (I) (DEFAULT=2)
PRINT OPTION CODE FOR PRO MODULE (1) PRO
=0 NO PRINTED OUTPUT
=1 PRINT INPUT DATA ONLY
=2 PRINT OUTPUT DATA ONLY
=3 PRINT INPUT AND OUTPUT DATA (DEFAULT)
OUTPUT OPTION CODE (1) PRO
=1 PRINT QUTPUT AS SOUND PRESSURE

LEVEL, SPL, IN DECIBELS
=2 PRINT OUTPUT AS DIMENSIUNLESS

MEAN-SQUARE PRESSURE (DEFAULT)
=3 PRINT OUTPUT IN BOTH FORMS
SPECIFIC FLOW RESISTANCE OF THE GROUND  PRO
KG/(S M**3)),(SLUG/(S FT**3)) (RS)
DEFAULT=2.5E5 KG/(S M**3))
UNITS OPTION CODE (A) (DEFAULT=2HSI) PRO,LEV
=2HSI INPUTS ARE IN SI UNITS
=7HENGLISH INPUTS ARE IN ENGLISH UNITS
NUMBER OF SUBBANDS PER ONE-THIRD OCTAVE  PRO
BAND AS SPECIFIED FOR GRA (1) (DEFAULT=5)
SOURCE RADIUS (M),(FT) (RS) (DEFAULT=1M)  PRO
TYPE OF SURFACE TO BE USED IN COMPUTING  PRO
CHIEN-SOROKA GROUND EFFECTS
=4HSOFT SOFT GROUND SURFACE (DEFAULT)
=4HHARD HARD GROUND SURFACE
ATMOSPHERIC ABSORPTION OPTION (L) PRO
= TRUE. INCLUDE ABSORPTION EFFECTS
=.FALSE. DO NOT INCLUDE (DEFAULT)
GROUND EFFECTS OPTION (L) PRO
= TRUE. INCLUDE CHIEN-SOROKA GROUND

EFFECTS

= FALSE. DO NOT INCLUDE (DEFAULT)
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PROCEDURE PROCLIB ( PROMUL )

PROTIME THREE LETTER ID (XXX) TO APPEND TO 3HFLI  PRO

PROSUM

TAWT

IDWT

I0SPL

IPNL

IPNLT

LEVPRT

IEPNL

DTIME
EFFPRT

MEMBERS

ATM
ATM

GEO
FLI

TO DEFINE THE UNIT MEMBER FLI(FLIXXX) AND

THE NOISE DATA UNIT MEMBER YYYYYY(XXXNNN).
(DEFAULT=3HXXX)

CONTAINS THE NAMES OF THE NOISE UNITS PRO
TO BE INDIVIDUALLY PROPAGATED AND SUMMED

AND PROPAGATED TO THE OBSERVER,
(DEFAULT=6HYYYYYY)

A-WEIGHTED SOUND PRESSURE LEVEL OPTION (L) LEV,

=, TRUE. COMPUTE A-WEIGHTED SPL IF ,PARAM

=, FALSE. DO NOT COMPUTE (DEFAULT)
D-WEIGHTED SOUND PRESSURE LEVEL OPTION (L) LEV,

=, TRUE. COMPUTE D-WEIGHTED SPL IF ,PARAM

=, FALSE. DO NOT COMPUTE (DEFAULT)
OVERALL SOUND PRESSURE LEVEL OPTION (L) LEV,

= TRUE. COMPUTE OASPL IF ,PARAM
= FALSE. DO NOT COMPUTE (DEFAULT)

PERCEIVED NOISE LEVEL OPTION (L) LEV,

= TRUE., COMPUTE PNL IF ,PARAM
= FALSE. DO NOT COMPUTE (DEFAULT)

TONE CORRECTED PERCEIVED NOISE LEVEL LEV,
OPTION (L) IF ,PARAM

=,TRUE. COMPUTE PNLT (DEFAULT)

=,FALSE, DO NOT COMPUTE

PRINT OPTION CODE FOR LEV MODULE (1) LEV
=0 NO PRINTED OUTPUT

=1 PRINT INPUT DATA ONLY

=2 PRINT OUTPUT DATA ONLY

=3 PRINT INPUT AND OUTPUT DATA (DEFAULT)
EFFECTIVE PERCEIVED NOISE LEVEL OPTION (L) IF,

= TRUE. COMPUTE EPNL (DEFAULT) PARAM
=.FALSE. DO NOT COMPUTE

RECEPTION TIME INCREMENT (S) (RS) EFF

(DEFAULT=0.5)

PRINT OPTION CODE FOR EFF MODULE (1) EFF

=0 NO PRINTED OUTPUT

=1 PRINT INPUT DATA ONLY

=2 PRINT OUTPUT DATA ONLY

=3 PRINT INPUT AND OUTPUT DATA (DEFAULT)

MODULES
(TMOD ) TYPE 1 TABLE OF ATMOSPHERIC DATA.  PRO
(AAC ) TYPE 1 TABLE OF ATMOSPHERIC PRO

ABSORPTION DATA.

(GEOM ) MULTI-RECORD MEMBER OF GEOMETRY PRO
DATA.

(FLIXXX) MULTI-RECORD MEMBER OF FLIGHT DATA, PRO
XXX 1S DEFINED BY THE PROTIME
PARAMETER.,
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PROCEDURE PROCLIB ( PROMUL )

YYYYYY(XXXNNN) TYPE 1 TABLE OF MEAN-SQUARE PRO
ACOUSTIC PRESSURE, YYYYYY IS NOISE
MODULE(S) DEFINED BY PROSUM AND
NNN IS THE SOURCE TIME NUMBER,

OBSERV(COORD ) MULTI-RECORD MEMBER OF OBSERVER  LEV,EFF
COORDINATES,

SFIELD(FREQ ) ONE RECORD MEMBER OF THE VALVES LEV
OF FREQUENCY IN HERTZ,

OUTPUT
USER PARAMETERS - NONE

MEMBERS MODULES

PRO  (PRES ) MULTI-RECORD MEMBER OF THE MEAN- PRO
SQUARE ACOUSTIC PRESSURE AT THE
OBSERVERS.
(NOTE: OVERRIDE OF THIS NAME ON
THE CALL CONTROL STATEMENT MUST
BE DONE AS:

PRO=NEWNAME PRE S=NEWNAME
6HPRO  =6HNEWNAM 6HPRES =
6HNEWNAM

TO CORRECTLY CHANGE UNIT MEMBLR
NAME AND VALMZ OF LOCAL
PARAMETER MEMSUM)

LEV  (PNLT ) MULTI-RECORD MEMBER OF PNLT AT LEV
THE OBSERVERS.
EFF  [EPNL ) MULTI-RECORD MEMBER OF EPNL AT EFF
THE OBSERVERS,
LOCAL
USER PARAMETERS MODULE S
MEMSUM UNIT MEMBER NAME OF LEV INPUT MEMBER, LEV
HAS VALUE 6HPRO 6HPRES
MEMBERS ' MODULES

SCRATCH(XXXNNN) MEMBER CONTAINING RESULT OF NOISE PRO
TABLE SUMMING.
FUNCTIONS

1. CALL PROCLIB(XPROSGL) TO PROPAGATE SUM OF NOISE SOURCES
TO OBSERVERS,

2. INITIALIZE LOOP TO PROPAGATE INDIVIDUAL NOISE SOURCES.

3. CALL PROCLIB(XPROSGL) TO PRCOPAGATE INDIVIDUAL NOISE
SOURCES TO THE OBSERVERS.,
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PROCEDURE PROCLIB ( PROMUL )

MODULES CALLED - EFF LEV PRO
PROCEDURES CALLED - PROSGL XEFF XLEV XPRO XPROSGL
CALLING PRCCEDURES - NONE
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PROCEDURE PROCLIB ( PROSGL )

****PROCEDURE PROSGL

PURPOSE - TO PROPAGATE A SINGLE NOISE SOURCE OR ONE SUM OF
NOISE SOURCES IN THE SAME COORDINATE SYSTEM TO AN
ARRAY OF OBSERVERS AND COMPUTE NOISE SPECTRA, NOISE
LEVELS, AND EFFECTIVE PERCEIVED NOISE LEVELS AT THE

OBSERVER,

AUTHOR - DSW(L03/00/00)
WKB(L03/00/01)
DSW(L03/00/05)
MMF (L03/00/09)

INPUT

USER PARAMETERS MODULESS
PROPRT PRINT OPTION CODE FOR PRO MODULE (I) PRO

=0 NO PRINTED OUTPUT
=1 PRINT INPUT DATA ONLY
=2 PRINT OUTPUT DATA ONLY
=3 PRINT INPUT AND OUTPUT DATA (DEFAULT)
10UT  OUTPUT OPTION CODE (i) PRO
=1 PRINT OUTPUT AS SOUND PRESSURE
LEVEL, SPL, IN DECIBELS
=2 PRINT OUTPUT AS DIMENSIONLESS
MEAN-SQUARE PRESSURE (DEFAULT)
=3 PRINT OUTPUT IN BOTH FORMS
SIGMA  SPECIFIC FLOW RESISTANCE OF THE GROUND PRO
(KG/(S M**3)),(SLUG/(S FT**3)) (RS)
(DEFAULT=2.5E5 KG/(S M**3))
IUNITS UNITS OPTION CODE (A) (DEFAULT=2HSI) PRO,LEV

=2HS1 INPUTS ARE IN SI UNITS 4

=7HENGLISH INPUTS ARE IN ENGLISH UNITS
NBAND  NUMBER OF SUBBANDS PER ONE-THIRD OCTAVE  PRO
BAND AS SPECIFIED FOR GRA (I) (DEFAULT=5)
RS SOURCE RADIUS (M),(FT) (RS) (DEFAULT=1M)  PRO ~

SURFACE TYPE OF SURFACE TO BE USED IN COMPUTING PRO 4

CHIEN-SOROKA GROUND EF+ECTS
=4HSOFT SOFT GROUND SURFACE (DEFAULT)
=4HHARD HARD GROUND SURFACE
ABSORP ATMOSPHERIC ABSORPTION OPTION (L) PRO
=,TRUE. INCLUDE ABSORPTION EFFECTS
=.FALSE. DO NOT INCLUDE (DEFAULT)

GROUND GROUND EFFECTS OPTION (L) PRO
=, TRUE. INCLUDE CHIEN-SOROKA GROUND
EFFECTS

=.FALSE., DG NOT INCLUDE (DEFAULT)
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PROCENURE PROCLIB ( PROSGL )

PROTIME THREE LETTER ID (XXX) TO APPEND TO 3HFLI  PRO
TO DEFINE THE UNIT MEMBER FLI(FLIXXX) AND
THE NOISE DATA UNIT MEMBER YYYYYY(XXXNNN).
(DEFAUL T=3HXXX)

PROSUM CONTAINS THE NAME(S) OF THE NOISE UNIT(S) PRO
TO BE SUMMED (IF MORE THAN ONE )

AND PROPAGATED TO THE OBSERVER,
(DEFAULT=6HYYYYYY)

TAWT A-WEIGHTED SOUND PRESSURE LEVEL OPTION (L) LEV,
=,TRUE. COMPUTE A-WEIGHTED SPL IF ,PARAM
=,FALSE, DO NOT COMPUTE (DEFAULT)

IDWT D-WEIGHTED SOUND PRESSURE LEVEL OPTION (L) LEV,
=,TRUE. COMPUTE D-WEIGHTED SPL IF ,PARAM
=,FALSE. DO NOT COMPUTE (DEFAULT)

IOSPL  OVERALL SOUND PRESSURE LEVEL OPTION (L) LEV,

=,TRUE. COMPUTE OASPL IF ,PARAM
=, FALSE. DO NOT COMPUTE (DEFAULT)

IPNL  PERCEIVED NOISE LEVEL OPTION (L) LEV,
=, TRUE. COMPUTE PNL IF ,PARAM
= FALSE. DO NOT COMPUTE (DEFAULT)

IPNLT  TONE CORRECTED PERCEIVED NOISE LEVEL LEV,
OPTION (L) IF ,PARAM

=,TRUE. COMPUTE PNLT (DEFAULT)

=,FALSE. DO NOT COMPUTE
LEVPRT PRINT OPTION CODE FOR LEV MODULE (I) LEV

=0 NO PRINTED OUTPUT

=1 PRINT INPUT DATA ONLY

=2 PRINT QUTPUT DATA ONLY

=3 PRINT INPUT AND OUTPUT DATA (DEFAULT)
IEPNL EFFECTIVE PERCEIVED NOISE LEVEL OPTION (L) IF,

=.TRUE, COMPUTE EPNL (DEFAULT) PARAM
=.FALSE. DO NOT COMPUTE

DTIME  RECEPTION TIME INCREMENT (S) (RS) EFF
(DEFAULT=0.5)

EFFPRT PRINT OPTION CODE FOR EFF MODULE (1) EFF

=0 NO PRINTED OUTPUT

=1 PRINT INPUT DATA ONLY

=2 PRINT QUTPUT DATA ONLY

=3 PRINT INPUT AND OUTPUT DATA (DEFAULT)

MEMBERS MODULE S

ATM  (TMOD ) TYPE 1 TABLE OF ATMOSPHERIC DATA, PRO

ATM  (AAC ) TYPE 1 TABLE OF ATMOSPHERIC PRO
ABSORPTION DATA,

GEO (GEOM ) MULTI-RECORD MEMBER OF GEOMETRY PRO
DATA.
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PROCEDURE PROCLIB ( PROSGL )

FLI  (FLIXXX) MULTI-RECORD MEMBER OF FLIGHT DATA. PRO
XXX IS DEFINED BY THE PROTIME
PARAMETER.,

YYYYYY(XXXNNN) TYPE 1 TABLE OF MEAN-SQUARE PRO
ACOUSTIC PRESSURE. YYYYYY IS NOISE
MODULE(S) DEFINED BY PROSUM AND
NNN IS THE SOURCE TIME NUMBER.

OBSERV(COORD ) MULTI-RECORD MEMBER OF OBSERVER  LEV,EFF
COORDINATES.

SFIELD(FREQ ) ONE RECORD MEMBER OF THE VALVES LEV
OF FREQUENCY IN HERTZ.

e A e,

OuTPUT
USER PARAMETERS - NONE

MEMBERS MODULES

PRO  (PRES ) MULTI-RECORD MEMBER OF THE MEAN- PRO
SQUARE ACOUSTIC PRESSURE AT THE
OBSERVERS.
(NOTE: OVERRIDE OF THIS NAME ON i
THE CALL CONTROL STATEMENT MUST
BE DONE AS:

PRO=NEWNAME PRE S=NEWNAME
6HPRO  =6HNEWNAM 6HPRES =
6HNEWNAM

TO CORRECTLY CHANGE UNIT MEMBER
NAME AND VALUE OF LOCAL
PARAMETER MEMSUM)

LEV  (PNLT ) MULTI-RECORD MEMBER OF PNLT AT LEV
THE OBSERVERS.
EFF  (EPNL ) MULTI-RECORD MEMBER OF EPNL AT EFF
THE OBSERVERS. ;
LOCAL J
USER PARAMETERS MODULES
MEMSUM UNIT MEMBER NAME OF LEV INPUT MEMBER, LEV

HAS VALUE 6HPRO  GHPRES 1
MEMBERS MODULE S

SCRATCH(XXXNNN) MEMBER CONTAINING RESULT OF NOISE PRO
TABLE SUMMING.




PROCEDURE PROCLIB ( PROSGL )

FUNCTIONS

e o

« LOAD SFIELD UNIT IF NOT ASSIGNED. T
« EXECUTE PRO MODULE. '

EXECUTE LEV MODULE IF NOISE LEVELS ARE DESIRED,
 EXECUTE EFF MODULE IF EPNL IS DESIRED,

MODULES CALLED - EFF LEV PRO

W N -
L

PROCEDURES CALLED - XEFF XLEV XPRO
CALLING PROCEDURES - XPROSGL

P
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PROCEDURE PROCLIB ( SDLDIR ) |

*A**PROCEDURE SDLDIR

PURPUSE - TO CUNVERT A STANDARD TYPE 1 NOISE TABLE FROM POLAR 1
DIRECTIVITY ANGLES TO SIDELINE DIRECTIVITY ANGLES. .
A TABLE IN THIS FURM IS USEFUL FOR COMPARISONS TO ‘
EXPERIMENTAL DATA WITH PROPAGATION EFFECTS REMOVED.

AUTHOR - DSW(L03/00/05)
MME(L03/00/09)

INPUT
USER PARAMETERS MODULE S

SCRXXX THREE LETTER ID USED TO FORM TABLE NAMES  GENSUP
NOTSE (XXXNNN) AND NOISES(XXXNNN) (A) ,
(DEFAULT=3HXXX) ;

SCRNNN  VALUE USED TO FORM TABLE NAMES GENSUP ‘
NOTSE (XXXNNN) AND NOTSES(XXXNNN) (1)

(DEFAULT=1)

IPRINT  OUTPUT PRINT CODE (1) (DEFAULT=3) GENSUP
0 - NO PRINT
1 - INPUT PRINT ONLY
2 - QUTPUT PRINT ONLY

3 - BOTH INPUT AND OUTPUT PRINT 1
RHOA  AMBIENT DENSITY (KG/M**3),(SLUG/FT**3) GENSUP
(RS) (DEFAULT=1.225 KG/M*+*3)
CA AMBIENT SPEED OF SOUND (M/S),(FT/S) GENSUP
(RS) (DEFAULT=340.294 M/S)
[OUT  OUTPUT CODE FOR TABLE AND PRINTED OUTPUT  GENSUP 1

(1) (DEFAULT=3)
0 - NO PRINT BUT GENERATE NOISES(XXXNNN).
-1 - OUTPUT PRINT IN DB BUT NO TABLE.
-2 - OUTPUT PRINT IN DIMENSIONLESS FORM
BUT NO TABLE.
=3 - QUTPUT PRINT IN DIMENSIONLESS FORM {
AND DB BUT NO TABLE. ‘
1 - OUTPUT PRINT IN DB AND GENERATE ;
NOTSES(XXXNNN).
- OUTPUT PRINT IN DIMENSIONLESS FORM
AND GENERATE NOTSES(XXXNNN),
3 - QUTPUT PRINT IN DIMENSIONLESS FORM
AND DB AND GENERATE NOTSES(XXXNNN).
IUNITS UNIT OPTION CODE (A) (DEFAULT=2HSI) GENSUP
2HS1 - SI UNITS
THENGLTSH - ENGLISH UNITS

2
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PROCEDURE PROCLIB ( SDLDIR )

MEMBERS MODULES

NOISE (XXXNNN) - TYPE 1 DATA TABLE OF THE MEAN- GENSUP
SQUARE ACOUSTIC PRESSURE AS
PREDICTED BY ANY NOISE MODULE,

ouTPUT
USER PARAMETERS - NONE
MEMBERS MODULES
NOISES(XXXNN) - TYPE 1 DATA TABLE OF THE MEAN-
SQUARE ACOUSTIC PRESSURE IN
TERMS OF SIDELINE DIRECTIVITY.
LOCAL
USER PARAMETERS - NONE
MEMBERS MODULES
SOL  (DIR ) - TYPE 1 DATA TABLE OF THE LOAD,
CONVERSION FACTOR FROM POLAR GENSUP
TO SIDELINE DIRECTIVITY ANGLE.
FUNCTIONS

1. LOAD CONVERSION TABLE SDL(DIR) FROM DATA BASE.
2. EXECUTE GENSUP MODULE,

MODULES CALLED - GENSUP
PROCEDURES CALLED - XGENSUP
CALLING PROCEDURES - NONE
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PROCEDURE PROCLIB ( TCNLJET )

****PROCEDURE TCNLJET

PURPOSE -

AUTHOR -

INPUT

TO COMPUTE JET EXHAUST NOISE USING MODULE CNLJET FOR

A TIME DEPENDENT PROBLEM WITH INPUT DATA ON ENGINE

STATE TABLES,

DSW(L03/00/00)
DSN§L03/00/05;
MMF (L03/00/09

USER PARAMETERS

AE
AP
IRATIO

ITYPE

IUNITS

PREPRT

RS
DELTA
NENG
SCRXXX

I0uT

ENGINE REFERENCE AREA (M**2) , (FT**2)

(RS) (DEFAULT=P1/4, Mx+2)

PRIMARY NOZZLE PLUG AREA, RE AE (RS)

(DEFAILT=0,)

SPECIFIC HEATS OPTION (A)

8HCONSTANT - CONSTANT RATIO OF SPECIFIC
HEATS (DEFAULT)

8HVARIABLE - VARIABLE RATIO OF SPECIFIC

TS

HEA
TYPE OF INTERPOLATION TO BE USED ON THE
ENGINE STATE TABLES (I) (DEFAULT=1)
1 - LINEAR INTERPOLATION
2 - CUBIC SPLINE INTERPOLATION

INPUT UNIT OPTION (A) (DEFAULT=2HSI)
2HSI - SI UNITS

7HENGLISH - ENGLISH UNITS

OUTPUT PRINT OPTION FOR PREJET MODULE
(1) (DEFAULT=3)

0 - NO PRINT

1 - INPUT PRINT ONLY

2 -~ OQUTPUT PRINT ONLY

3 - BOTH INPUT AND OUTPUT PRINT
DISTANCE FROM NOZZLE EXIT TO OBSERVER
(M), (FT) (RS) (DEFAULT=SQRT(AE))

ANGLE BETWEEN FLIGHT VECTOR AND ENGINE
INLET AXIS (DEGREES) (RS) (DEFAULT=0,)
NUMBER OF ENGINES (I) (DEFAULT=1)
THREE LETTER ID USED TO FORM MEMBER

NAME FLI(FLIXXX) AND CNLJET(XXXNNN) (A)
(DEFAULT=3HXXX)

CODE FOR NOISE DATA QUTPUT (I)
(DEFAULT=3)

0 - NO PRINT BUT GENERATE CNLJET(XXXNNN)

=1 - OUTPUT PRINT IN DB BUT NO TABLE.,
=2 - OQUTPUT PRINT IN DIMENSIONLESS FORM

BUT NO TABLE,
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MODULES
CNLJET,
PREJET
PREJET

PREJET

PREJET

PREJET,
CNLUET

PREJET

CNLJET
CNLJET
CNLJET
CNLUET
PREJET

CNLJET




-3 -
1 -
2 -
3 -

IPRINT OU
(1
0 -
1 -
2w
3 -

MEMBERS

FLI  (FLIXXX)
ENG  (PRIM )

ENG  (SEC

SFIELD (FREQ )
SFIELD (THETA )

SFIELD (PHI

JWRCOAN( OM
JWRCOAN(POF
JWRCOAN( St

JWRCOAN( S2

JWRCOAN(NSF

PROCEDURE PROCLIB ( TCNLJET )

OUTPUT PRINT IN DIMENSIONLESS FORM
AND DB BUT NO TABLE.

OUTPUT PRINT IN DB AND GENERATE
CNLJET(XXXNNN) .

OUTPUT PRINT IN DIMENSIONLESS FORM
AND GENERATE CNLJET(XXXNNN).

OUTPUT PRINT IN DIMENSIONLESS FORM
AND DB AND GENERATE CNLJET(XXXNNN).

TPUT PRINT OPTION FOR CNLJET MODULE
) (DEFAULT=3)

NO PRINT
INPUT PRINT ONLY
OUTPUT PRINT ONLY

BOTH

)

)

JWRCOAN(ALPHA ) -

JWRCOAN(CBF

) -

INPUT AND OUTPUT PRINT

MULTI-RECORD MEMBER OF SOURCE
TIME DATA,

TYPE 1 DATA TABLE OF THE
PRIMARY NOZZLE FLOW STATE.

TYPE 1 DATA TABLE OF THE
SECONDARY NOZZLE FLOW STATE,
ONE RECORD MEMBER OF THE VALUES
OF FREQUENCY IN HERTZ.

ONE RECORD MEMBER OF THE VALUES
OF POLAR DIRECTIVITY ANGLE IN
DEGREES.

ONE RECORD MEMBER OF THE VALUES
OF AZIMUTHAL DIRECTIVITY ANGLE
IN DEGREES.

TYPE 1 DATA TABLE OF THE JET
VARIABLE DENSITY EXPONENT.

TYPE 1 DATA TABLE OF THE POWER
DEVIATION FACTOR.

TYPE 1 DATA TABLE OF THE PEAK
STROUHAL NUMBER FOR THE FIRST
SPECTRUM COMPONENT.

TYPE 1 DATA TABLE OF THE PEAK
STROUHAL NUMBER FOR THE SECOND
SPECTRUM COMPONENT,

TYPE 1 DATA TABLE OF THE
NORMALIZED SPECTRUM FUNCTION.
TYPE 1 DATA TABLE OF THE RATIO
OF THE SECOND COMPONENT SPECTRAL
PEAK TO THE FIRST COMPONENT
SPECTRAL PEAK.

TYPE 1 DATA TABLE OF THE
COANNULAR BENEFIT FACTOR.
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CNLJET

MODULES
PREJET
PREJET
PREJET
CNLJET
CNLJET

CNLJET

CNLJET
CNLJET
CNLJET

CNLJET

CNLJET

CNLJUET

CNLJET
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PROCEDURE PROCLIB ( TCNLJET )

JWRCOAN(DIR ) - TYPE 1 DATA TABLE OF THE CNLJET
NORMAL IZED DIRECTIVITY FUNCTION.
JWRCOAN(MTH ) - TYPE 1 DATA TABLE OF THE CNLJET
FORWARD VELOCITY INDEX,
OUTPUT
USER PARAMETERS MODULE S
RS UISTANCE FROM SOURCE TO OBSERVER (M),(FT) CNLJET
RS
CNLERR ERROR PARAMETER (1) CNLJET
0 - NO ERRORS ENCOUNTERED.
1 - MEMBER MANAGER ERROR OCCURRED ON OPEN.
2 - INSUFFICIENT LDS AVAILABLE.
3 - MEMBER MANAGER ERROR OCCURRED ON READ.
4 - AT LEAST ONE USER PARAMETER HAS AN
INVALID VALUE,
5 - UNABLE TO BUILD TABLE CNLJET(XXXNNN).
6 - AN INVALID VALUE WAS CALCULATED DURING
EXECUTION.
MEMBERS MODULES
CNLJET(XXX001) - NNN TYPE ONE DATA TABLES OF THE  CNLUET
cee MEAN-SQUARE ACOUSTIC PRESSURE
CNLJET(XXXNNN) ~ FOR NNN SOURCE TIMES.
LOCAL
USER PARAMETERS MODULE S
NTIMES NUMBER OF SOURCE TIME VALUES (1) IF ,PREJET
1 LOOP INDEX (1) IF ,PARAM
TIMES  MULTI-ELEMENT PARAMETER CONTAINING THE PREJET,
SOURCE TIMES (RS) PARAM
AT1 MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
PRIMARY JET AREA FOR EACH TIME (Rs) PREJET

MTA MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
AIRCRAFT MACH NUMBER FUR EACH TIME (RS)  PREJET

MT1 MULTI-ELEMENT PARAMETER CONTAINING THE PREJET
PRIMARY JET MACH NUMBER FOR EACH TIME (RS)

Tl MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
PRIMA?Y JET TOTAL TEMPERATURE FOR EACH PREJET
TIME (RS)

VTl MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
PRIMARY JET VELOCITY FOR EACH TIME (RS)  PREJET

RSHTL  MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
PRIMARY JET RATIO OF SPECIFIC HEATS FOR  PREJET
EACH TIME (RS)

RHOTL ~ MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
PRIMARY JET DENSITY FOR EACH TIME (RS) PREJET
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PROCEDURE PROCLIB ( TCNLJET )

R

DETI  MULTI-ELEMENT PARAMETER CONTAINING THE PREJET
PRIMARY JET EQUIVALENT DIAMETER FOR EACH
TIME (RS) '
DHT1  MULTI-ELEMENT PARAMETER CONTAINING THE PREJET |
PRIMARY JET HYDRAULIC DIAMETER FOR EACH

TIME (RS) -
CTA  MULTI-ELEMENT PARAMETER CONTAINING THE  PARAM, |
AMBIENT SPEED OF SOUND FOR EACH TIME PREJET :

(M/S),(FT/S) (RS)

RHOTA  MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
AMBIENT DENSITY FOR EACH TIME (KG/M**3),  PREJET
(SLUG/FT**3) (RS)

AT2 MULTI-ELEMENT PARAMETER CONTAINING THE PARAM, |
SECONDARY JET AREA FOR EACH TIME (RS) PREJET |

MT2 MULTI-ELEMENT PARAMETER CONTAINING THE PREJET |
?EC?NDARY JET MACH NUMBER FOR EACH TIME .

RS |

TT2 MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,

?ECON?AR; JET TOTAL TEMPERATURE FOR EACH  PREJET
IME (RS

VT2 MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
SECONDARY JET VELOCITY FOR EACH TIME (RS) PREJET

RHOT2  MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
SECONDARY JET DENSITY FOR EACH TIME (RS)  PREJET

RSHT2  MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
SECONDARY JET RATIO OF SPECIFIC HEATS PREJET
FOR EACH TIME (RS)

DET2 MULTI-ELEMENT PARAMETER CONTAINING THE PREJET
SECONDARY JET EQUIVALENT DIAMETER FOR
EACH TIME (RS)

DHT2 MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,

SECONDARY JET HYDRAULIC DIAMETER FOR PREJET

EACH TIME (RS)
Al VALUE OF PRIMARY JET AREA FOR TIME I (RS) PARAM,
CNLJET
T VALUE OF PRIMARY JET TOTAL TEMPERATURE PARAM,
FOR TIME I (RS) CNLJET
V1 VALUE OF PRIMARY JET VELOCITY FOR TIME I  PARAM,
(RS) CNLUET
RHO1  VALUE OF PRIMARY JET DENSITY FOR TIME I  PARAM,
(RS) CNLJET
GAMMAL VALUE OF PRIMARY JET RATIO OF SPECIFIC PARAM,
HEATS FOR TIME I (RS) CNLJET
A2 VALUE OF SECONDARY JET AREA FOR TIME I PARAM,
(RS) CNLJET
DH2 VALUE OF SECONDARY JET HYDRAULIC DIAMETER PARAM,
FOR TIME I (RS) CNLJET
T2 VALUE OF SECONDARY JET TOTAL TEMPERATURE  PARAM,
FOR TIME I (RS) CNLJET
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v2 VALUE OF SECONDARY JET VELOCITY FOR
TIME 1 (RS)
RHO2 zAL?E OF SECONDARY JET DENSITY FOR TIME I
RS

GAMMA2 VALUE OF SECONDARY JET RATIO OF SPECIFIC
HEATS FOR TIME I (RS)

CA VALUE OF AMBIENT SPEED OF SOUND FOR
TIME 1 (M/S),(FT/S) (RS)

RHOA  VALUE OF AMBIENT DENSITY FOR TIME I
(KG/M**3) , (SLUG/FT**3) (RS)

MA gALUE OF AIRCRAFT MACH NUMBER FOR TIME I
RS)

SCRNNN INDEX FOR SOURCE MEMBER NAME = 1 (I)

STIME  VALUE OF SOURCE TIME FOR TIME I (RS)

MEMBERS - NONE
FUNCTIONS

PARAM,
CNLJET
PARAM,
CNLJET
PARAM,
CNLJET
PARAM,
CNLJET
PARAM,
CNLJET
PARAM,
CNLJET
PARAM,
CNLJET
PARAM,
CNLJET

1. LOAD JWRCOAN AND SFIELD DATA UNITS IF NOT ASSIGNED.
2. EXECUTE PREJET MODULE TO GET JET NOISE PARAMETERS.

3. INITIALIZE SOURCE TIME LOOP,

4. EXECUTE CNLJET MODULE FOR EACH SOURCE TIME ON FLI(FLIXXX)

UNIT MEMBER.
MODULES CALLED - PREJET CNLJET
PROCEDURES CALLED - XPREJET XCNLJET
CALLING PROCEDURES - NONE
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DET1

DHT1

CTA

RHOTA

AT2
MT2

TT2

VT2
RHOT2
RSHT2

DET2

DHT2

Al

Tl

V1
RHO1
GAMMA1
A2
DH2

T2

PROCEDURE PROCLIB ( TCNLJET )

MULTI-ELEMENT PARAMETER CONTAINING THE
PRIMARY JET EQUIVALENT DIAMETER FOR EACH

TIME (RS)

MULTI-ELEMENT PARAMETER CONTAINING THE
PRIMARY JET HYDRAULIC DIAMETER FOR EACH

TIME (RS)

MULTI-ELEMENT PARAMETER CONTAINING THE

AMBIENT SPEED OF
(M/8), (FT/s) (RS)

SOUND FOR EACH TIME

MULTI-ELEMENT PARAMETER CONTAINING THE
AMBIENT DENSITY FOR EACH TIME (KG/M**3) |

(SLUG/FT**3) (Rs)

MULTI-ELEMENT PARAMETER CONTAINING THE

SECONDARY JET ARE

A FOR EACH TIME (RS)

MULTI-ELEMENT PARAMETER CONTAINING THE
?EC?NDARY JET MACH NUMBER FOR EACH TIME
RS

MULTI-ELEMENT PAR

AMETER CONTAINING THE

SECONDARY JET TOTAL TEMPERATURE FOR EACH

TIME (RS

MULTI-ELEMENT PAR
SECONDARY JET VEL
MULTI-ELEMENT PAR
SECONDARY JET DEN
MULTI-ELEMENT PAR
SECONDARY JET RAT

AMETER CONTAINING THE
OCITY FOR EACH TIME (RS)
AMETER CONTAINING THE
SITY FOR EACH TIME (RS)
AMETER CONTAINING THE

10 OF SPECIFIC HEATS

FOR EACH TIME (RS)

MULTI-ELEMENT PAR
SECONDARY JET EQU
EACH TIME (RS)
MULTI-ELEMENT PAR
SECONDARY JET HYD
EACH TIME (RS)
VALUE OF PRIMARY

VALUE OF PRIMARY
FOR TIME I (RS)
VALUE OF PRIMARY
RS)

(
VALUE OF PRIMARY
RS)

(

VALUE OF PRIMARY
HEATS FOR TIME 1
VALUE OF SECONDAR
(Rs)

VALUE OF SECONDAR
FOR TIME I (RS)
VALUE OF SECONDAR
FOR TIME I (RS)

AMETER CONTAINING THE
IVALENT DIAMETER FOR

AMETER CONTAINING THE
RAULIC DIAMETER FOR

JET AREA FOR TIME I (Rs)
JET TOTAL TEMPERATURE
JET VELOCITY FOR TIME 1
JET DENSITY FOR TIME 1
JET RATIO OF SPECIFIC
(RS)

Y JET AREA FOR TIME |

Y JET HYDRAULIC DIAMETER

Y JET TOTAL TEMPERATURE
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PREJET

PREJET

PARAM,
PREJET

PARAM,
PREJET

PARAM,
PREJET
PREJET

PARAM,
PREJET

PARAM,
PREJET
PARAM,
PREJET
PARAM,
PREJET

PREJET

PARAM,
PREJET

PARAM,
CNLJET
PARAM,
CNLJET
PARAM,
CNLUET
PARAM,
CNLJET
PARAM,
CNLJET
PARAM,
CNLUET
PARAM,
CNLJET
PARAM,
CNLUET

’
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PROCEDURE PROCLIB ( TFNKAFM )

w¥** PROCEDURE TFNKAFM

PURPOSE - TO COMPUTE AIRFRAME NOISE USING MODULE

FNKAFM FOR A

TIME DEPENDENT PROBLEM,

AUTHOR - DSW(L03/00/00)
DSW(L03/00/05
MMF(L03/00/09

INPUT

USER PARAMETERS

AF
AH
AV
AW

BF
BH

BV

BW
DMG

DNG
LMG
LNG
RS
NWMG
NWNG
NMG
NNG
NS
PREPRT

FLAP AREA (M**2),(FT**2) (RS)
(DEFAULT=10, M**2)

HORIZONTAL TAIL AREA (M**2),(FT**2) (RS)
(DEFAULT=20, M¥*2)

VERTICAL TAIL AREA (M**2),(FT**2) (RS)
(DEFAULT=20, M**2)

WING AREA (M*+2),(FT**2) (RS)
(DEFAULT=100, M**2)

FLAP SPAM (M),(FT) (RS) (DEFAULT=5. M)
HORIZONTAL TAIL SPAN (M),(FT) (RS)
(DEFAULT=10. M)

VERTICAL TAIL SPAN (M),(FT) (RS)
(DEFAULT=10. M)

WING SPAN (M),(FT) (RS) (DEFAULT=20. M)
TIRE DIAMETER OF MAIN LANDING GEAR (M),
(FT) (RS) (DEFAULT=1, M)

TIRE DIAMETER OF NOSE LANDING GEAR (M),
(FT) (RS) (DEFAULT=1, M)

MAIN LANDING GEAR STRUT LENGTH (M), (FT)
(RS) (DEFAULT=3. M

NOSE LANDING GEAR STRUT LENGTH (M), (FT)
(RS) (DEFAULT=3, M)

DISTANCE FROM SOURCE TO OBSERVER (M), (FT)

(RS) (DEFAULT=BW)

NUMBER OF WHEELS PER MAIN LANDING GEAR
(1) (DEFAULT=4)

NUMBER OF WHEELS PER NOSE LANDING GEAR
(1) (DEFAULT=2)

NUMBER OF MAIN LANDING GEAR (I)
(DEFAULT=2)

NUMBER OF NOSE LANDING GEAR (I)
(DEFAULT=1)

NUMBER OF SLOTS FOR TRAILING EDGE FLAPS
(1) (DEFAULT=3)

OUTPUT PRINT CODE FUR PREAFM MODULE (1)
(DEFAULT=3)

0 - NO PRINT

1 - INPUT PRINT ONLY
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MODULES
FNKAFM
FNKAFM
FNKAFM
FNK/AFM

FNKAFM
FNKAFM

FNKAFM

FNKAFM
FNKAFM

FNKAFM
FNKAFM
FNKAFM
FNKAFM
FNKAFM
FNKAFM
FNKAFM
FNKAFM
FNKAFM
PREAFM
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PROCEDURE PROCLIB ( TFNKAFM )

2 - OUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUT PRINT
10UT  QUTPUT CODE FOR TABLE AND PRINTED OUTPUT  FNKAFM
(1) (DEFAULT=3)
0 - NO PRINT BUT GENERATE FNKAFM(XXXNNN).
-1 - OUTPUT PRINT IN DB BUT NO TABLE.
-2 - OUTPUT PRINT IN DIMENSIONLESS FORM
BUT NO TABLE,
-3 ~ OUTPUT PRINT IN DIMENSIONLESS FORM
AND DB BUT NO TABLE.
1 - OUTPUT PRINT IN DB AND GENERATE
FNKAFM(XXXNNN)
2 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND GENERATE FNKAFM(XXXNNN).
3 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND DB AND GENERATE FNKAFM(XXXNNN).
IPRINT QUTPUT PRINT CODE FOR FNKAFM MODULE (I}  FNKAFM
(DEFAULT=3)
0 - NO PRINT
1 - INPUT PRINT ONLY
2 - OUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUT PRINT
SCRXXX THREE LETTER ID USED TO FORM MEMBER NAMES PREAFM,

FLI(FLIXXX) AND FNKAFM{XXXNNN) (A) FNKAFM
(DEFAULT=3HXXX)
DYNCLN DESCRIPTION OF AIRCRAFT (L) FNKAFM

(DEFAULT=, FALSE, )
TRUE. - AERODYNAMICALLY CLEAN AIRCRAFT
FALSE. - NON-AERODYNAMICALLY CLEAN
AIRCRAFT
DELTAW TYPE OF WING PLANFORM (L) FNKAFM
(DEFAULT=,FALSE.)
.TRUE. - DELTA-WINGED AIRCRAFT
.FALSE. - RECTANGULAR-WINGED AIRCRAFT
IUNITS UNIT OPTION CODE (A) (DEFAULT=2HSI) FNKAFM,
2HSI - SI UNITS PREAFM
THENGLISH - ENGLISH UNITS

(THE NEXT SEVEN PARAMETERS HAVE THE FOLLOWING VALUES)

«TRUE. - INCLUDE IN TOTAL PREDICTION )
( +FALSE. - DO NOT INCLUDE )
TEWN TRAILINC EDGE WING NOISE (L) FNKAFM

(DEFAULT=,TRUE. )

TEHTN  TRAILING EDGE HORIZONTAL TALL NOISE (L)  FNKAFM
(DEFAULT=,TRUE, )

TEVIN  TRAILING EDGE VERTICAL TAU. NAISC (L) FNKAFM
(DEFAULT=.TRUE, )

TEFN  TRAILING EDGE FLAP NOISE (L) FNKAFM
(DEFAULT=, FALSE.)
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PROCEDURE PROCLIB ( TFNKAFM )

LESN  LEADING EDGE SLAT NOISE (L) FNKAFM
(DEFAULT=.FALSE.)

MLGN  MAIN LANDING GEAR NOISE (L) FNKAFM
(DEFAULT=.TRUE. )

NLGN  NOSE LANDING GEAR NOISE (L) FNKAFM

(DEFAULT=.TRUE.)
MEMBERS MODULE S

MULTI-RECORD MEMBER OF SOURCE PREAFM
TIME DATA.

ONE RECORD MEMBER OF THE VALUES FNKAFM
OF FREQUENCY IN HERTZ,

ONE RECORD MEMBER OF THE VALUES FNKAFM
OF POLAR DIRECTIVITY ANGLE IN

DEGREES.

ONE RECORD MEMBER OF THE VALUES FNKAFM
OF AZIMUTHAL DIRECTIVITY ANGLE

IN DEGREZS.

FLI  (FLIXXX)
SFIELD(FREQ )
SFIELD(THETA)

SFIELD(PHI )

L

OuUTPUT
USER PARAMETERS MODULES
RS DISTANCE FROM SOURCE TO OBSERVER (M),(FT) FNKAFM
(RS) 1
MEMBERS MODULES

FNKAFM{XXX001) - NNN TYPE ONE DATA TABLES OF THE  FNKAFM
cee MEAN-SQUARE ACOUSTIC PRESSURE [
FNKAFM(XXXNNN)  FOR NNN SOURCE TIMES

LOCAL
USER PARAMETERS MODULES
NTIMES NUMBER OF SOURCE TIME VALUES (I) IF ,PREAFM
I LOOP INDEX (I) IF ,PARAM )
TIMES  MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,

SOURCE TIMES (RS) PREAFM
LANDTG MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
LANDING GEAR POSITION FOR EACH TIME (A) PREAFM
MTA MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
AIRCRAFT MACH NUMBER FOR EACH TIME (RS) PREAFM
DELTATF MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,

FLAP SETTING ANGLE FOR EACH TIME (RS) PREAFM
CTA MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
AMBIENT SPEED OF SOUND FOR EACH TIME PREAFM

(M/S),(FT/S) (RS)

RHOTA  MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
AMBIENT DENSITY FOR EACH TIit (KG/M**3),  PREAFM
(SLUG/FT**3) (RS)




PROCEDURE PROCLIB ( TFNKAFM )

MUTA MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,

DYNAMIC VISCOSITY FOR EACH TIME PREAFM 1
(KG/(M S)),(SLUG/(FT S)) (RS) i
LANDG ~ LANDING GEAR POSITION FOR TIME I (A) PARAM, :
FNKAFM
MA AIRCRAFT MACH NUMBER FOR TIME I (RS) PARAM, ;
FNKAFM :
DELTAF FLAP SETTING ANGLE FOR TIME I (RS) PARﬁM. ;
FNKAFM )
STIME  SOURCE TIME FOR TIME I (RS) PARAM,
FNKAFM :
CA AMBIENT SPEED OF SOUND FOR TIME 1 (M/S),  PARAM, ‘
(FT/S) (RS) FNKAFM }
RHOA AMBIENT DENSITY FOR TIME 1 (KG/M**3) PARAM, j
(SLUG/FT**3) (RS) FNKAFM 1
MUA DYNAMIC VISCOSITY AT TIME I (KG/(M s)), PARAM, i
(SLUG/(FT S)) (RS) FNKAFM i
SCRNNN  INDEX FOR SOURCE MEMBER NAME = [ (1) PARAM, ;
FNKAFM {

MEMBERS - NONE
FUNCTIONS
1. LOAD SFIELD DATA UNIT IF NOT ASSIGNED.

2. EXECUTE PREAFM MODULE TO GET AIRFRAME NOISE PARAMETERS.
3. INITIALIZE SOURCE TIME LOOP.

4. EXECUTE FNKAFM MODULE FOR EACH SOURCE TIME ON FLI(FLIXXX)
UNIT MEMBER.
MODULES CALLED - PREAFM FNKAFM

PROCEDURES CALLED - XPREAFM XFNKAFM

CALLING PROCEDURES - NONE




PROCEDURE PROCLIB ( TGECOR )

;
****PROCEDURE TGECOR |
i

PURPOSE - TO COMPUTE THE COMBUSTION NOISE USING MODULE GECOR :
FOR A TIME DEPENDENT PROBLEM WITH INPUT DATA ON :
ENGINE STATE TABLES. ’uj

AUTHOR - DSW(L03/00/00) |
DSW(L03/00/05) ' i
MMF (L03/00/09) : 1

INPUT
USER PARAMETERS MODULES

AE ENGINE REFERENCE AREA (M**2),(FT**2) GECOR ‘
(RS) (DEFAULT=0.7854 M¥+2)

A COMBUSTOR ENTRANCE AREA, RE AE (RS) GECOR
(DEFAULT=1.)

PREPRT OQUTPUT PRINT OPTION FOR PRECOR MODULE PRECOR
(I) (DEFAULT=3)
0 - NO PRINT
1 - INPUT PRINT ONLY
2 - OUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUT PRINT

IUNITS INPUT UNIT OPTION (A) (DEFAULT=2HSI) PRECOR,
2HS1 - SI UNITS GECOR i
THENGLISH - ENGLISH UNITS

ITYPE  TYPE OF INTERPOLATION TO BE USED ON THE  PRECOR
ENGINE STATE TABLES (1) (DEFAULT=1)
1 - LINEAR INTERPOLATION
2 - CUBIC SPLINE INTERPOLATION

RS DISTANCE FROM SOURCE TO OBSERVER (M),(FT) GECOR
(RS) (DEFAULT=SQRT(AE))
NENG  NUMBER OF ENGINES (I) (DEFAULT=1) GECOR
SCRXXX THREE LETTER ID USED TO FORM MEMBER NAME  GECOR,
FLI(FLIXXX) AND GECOR(XXXNNN) (A) PRECOR
(DEFAUL T=3HXXX) .
I0UT  CODE FOR NOISE DATA QUTPUT (1) GECOR !

(DEFAULT=3)
0 - NO PRINT BUT GENERATE GECOR(XXXNNN). ‘
-1 - OUTPUT PRINT IN DB BUT NO TABLE. ‘
-2 - QUTPUT PRINT IN DIMENSIONLESS FORM 1
BUT NO TABLE.
-3 - QUTPUT PRINT IN DIMENSIONLESS FORM
AND DB BUT NO TABLE.
1 - OUTPUT PRINT IN DB AND GENERATE
GECOR(XXXNNN) .
2 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND GENERATE GECOR(XXXNNN).
3 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND DB AND GENERATE GECOR(XXXNNN).
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PROCEDURE PROCLIB ( TGECOR )

(1) (DEFAULT=3)

0 - NO PRINT

1 - INPUT PRINT ONLY

2 - QUTPUT PRINT ONLY .

3 - BOTH INPUT AND OUTPUT PRINT ;
TDDELT DESIGN TURBINE TEMPERATURE RISE, GECOR :

RE AMBIENT TEMPERATURE (RS) ‘

(DEFAULT=0.5 )

J
i
IPRINT OUTPUT PRINT OPTION FOR GECOR MODULE GECOR 4 j
4

MEMBERS MODULES

FLI  (FLIXXX) - MULTI-RECORD MEMBER OF SOURCE PRECOR |
TIME DATA. J
ENG  (CORE1 ) - TYPE 1 DATA TABLE OF THE CORE PRECOR :
ENTRANCE FLOW STATE DATA.
ENG  (CORE2 ) - TYPE 1 DATA TABLE OF THE CORE PRECOR F
EXIT FLOW STATE DATA. !
SFIELD(FREQ ) - ONE RECORD MEMBER OF THE VALUES PRECOR |
OF FREQUENCY IN HERTZ, '
SFIELD(THETA ) - ONE RECORD MEMBER OF THE VALUES PRECOR
OF POLAR DIRECTIVITY ANGLE IN
DEGREES.
SFIELD(PHI ) - ONE RECORD MEMBER OF THE VALUES PRECOR
OF AZIMUTHAL DIRECTIVITY ANGLE
IN DEGREES.,

ouTPUT
USER PARAMETERS MODULES
RS RADIAL DISTANCE FROM SOURCE TO OBSERVER GECOR

(M), (FT) (RS)
GECERR ERROR PARAMETER (I)

0 -~ NO ERRORS ENCOUNTERED.
- MEMBER MANAGER ERROR OCCURRED ON OPEN.

INSUFFICIENT LDS AVAILABLE.,

MEMBER MANAGER ERROR OCCURRED ON READ.
AT LEAST ONE USER PARAMETER HAS AN
INVALID VALUE.
UNABLE TO BUILD TABLE GECOR(XXXNNN).

AN INVALID VALUE WAS CALCULATED DURING
EXECUTION.

oo, W N -
LI ]

MEMBERS MODULE S
GECOR (XXX001) - NNN TYPE 1 DATA TABLES OF THE GECOR

voo MEAN-SQUARE ACOUSTIC PRESSURE
GECOR (XXXNNN)  FOR NNN SOURCE TIMES,
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PROCEDURE PROCLIB ( TGECOR )

LOCAL
USER PARAMETERS MODULE S
NTIMES NUMBER OF SOURCE TIME VALUES (1) IF ,PRECOR
I LOOP INDEX (I) IF ,PARAM
TIMES  MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
SOURCE TIMES (RS) PRECOR

MT1 MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
ENTRANCE MASS FLOW RATE FOR EACH TIME (RS) PRECOR

MTA  MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
AIRCRAFT MACH NUMBER FOR EACH TIME (RS)  PRECOR

PT1 MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
COMBUSTOR ENTRANCE TOTAL PRESSURE FOR PRECOR
EACH TIME (RS)

TT1  MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
COMBUSTOR ENTRANCE TOTAL TEMPERATURE FOR  PRECOR
EACH TIME (RS)

TT2  MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
COMBUSTOR EXIT TOTAL TEMPERATURE FOR EACH PRECOR

TIME

(RS)

CTA MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
AMBIENT SPEED OF SOUND FOR EACH TIME (RS) PRECOR
RHOTA  MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,

AMBIENT DENSITY FOR EACH TIME (RS) PRECOR
STIME  SOURCE TIME VALUE FOR TIME I (RS) PARAM,
GECOR

MDOT  COMBUSTOR ENTRANCE MASS FLOW RATE FOR PARAM,
TIME I (RS) GECOR

MA AIRCRAFT MACH NUMBER FOR TIME I (RS) PARAM,
GECOR

PI COMBUSTOR ENTRANCE TOTAL PRESSURE FOR PARAM,
TIME 1 (RS) GECOR

TI COMBUSTOR ENTRANCE TOTAL TEMPERATURE PARAM,
FOR TIME I (RS) GECOR

T COMBUSTOR EXIT TOTAL TEMPERATURE FOR PARAM,
TIME I (RS) GECOR

CA AMBIENT SPEED OF SOUND FOR TIME I (M/S),  PARAM,
(FT/S) (RS) GECOR

RHOA  AMBIENT DENSITY FOR TIME I (KG/M**3), PARAM,
(SLUG/FT**3) (RS) GECOR

SCRNNN INDEX FOR SOURCE MEMBER NAME = I (I) PARAM,
GECOR

MEMBERS -~ NONE
FUNCTIONS
1. LOAD SFIELD

DATA UNIT IF NOT ASSIGNED.

2. EXECUTE PRECOR MODULE TO GET CORE NOISE PARAMETERS.
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PROCEDURE PROCLIB ( TGECOR )

4. EXECUTE GECOR MODULE FOR EACH SOURCE TIME ON FLI(FLIXXX)

]
3. INITIALIZE SOURCE TIME LOOP, i
UNIT MEMBER., i

MODULES CALLED - PRECOR GECOR
PROCEDURES CALLED -~ XPRECOR XGECOR

o
B e ot tea a o bamen

CALLING PROCEDURES - NONE

»
el R
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PROCEDURE PROCLIB ( TGETUR )

****PROCEDURE TGETUR

PURPOSE - TG COMPUTE THE TURBINE NOISE USING MODULE GETUR
FOR A TIME DEPENDENT PROBLEM WITH INPUT DATA ON

AUTHOR -

INPUT

ENGINE STATE TABLES.

DSW(L03/00/00)
WKB(L03/00/01)
DSN{L03/00/05
MMF (L03/00/09

USER PARAMETERS

AE

NENG
RS

AREA

ENGINE REFERENCE AREA (M**2),(FT**2) (RS)
(DEFAULT=P1/4, M**2)

NUMBER OF ENGINES (I) (DEFAULT=1)
DISTANCE FROM SOURCE TO OBSERVER (M), (FT)
(RS) (DEFAULT=SQRT(AE))

TURBINE INLET CROSS-SECTIONAL AREA, RE AE
(RS) (DEFAULT=1.)

NBLADE NUMBER OF ROTOR BLADES (I) (DEFAULT=20)

D

TURBINE ROTOR DIAMETER, RE SQRT(AE) (RS)
(DEFAULT=1.)

SCRXXX THREE LETTER ID USED TO FORM MEMBER NAME

BROAD

PURE

I0UT

FLI(FLIXXX) AND GETUR(XXXNNN) (A)
(DEFAULT=3HXXX)
BROADBAND NOISE OPTION (L)
.TRUE. COMPUTE BROADBAND NOISE (DEFAULT)
.FALSE, DO NOT COMPUTE
PURE TONE OPTION (L)
.TRUE. COMPUTE PURE TONES (DEFAULT)
.FALSE. DO NOT COMPUTE
OUTPUT CODE FOR TABLE AND PRINTED OUTPUT
(1) (DEFAULT=3)
0 - NO PRINT BUT GENERATE GETUR(XXXNNN).
-1 - OUTPUT PRINT IN DB BUT NO TABLE.
-2 - OUTPUT PRINT IN DIMENSIONLESS FORM
BUT NO TABLE,
-3 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND LB BUT NO TABLE,
1 - OUTPUT PRINT IN DB AND GENERATE
GETUR( XXXNNN) .
2 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND GENERATE GETUR(XXXNNN).
3 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND DB AND GENERATE GETUR(XXXNNN).
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MODULES
GETUR

GETUR
GETUR

GETUR

GETUR
GETUR

GETUR,
PRETUR
GETUR
GETUR

GETUR
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PROCEDURE PROCLIB ( TGETUR )

IPRINT QUTPUT PRINT CODE FOR GETUR MODULE GETUR o
(1) (DEFAULT=3) |
0 - NO PRINT
1 - INPUT PRINT ONLY
2 - OUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUT PRINT
IUNITS INPUT UNIT OPTION (A) (DEFAULT=2HSI) GETUR, :
2HSI - SI UNITS PRETUR C
THENGLISH - ENGLISH UNITS
ITYPE  TYPE OF INTERPOLATION TO BE USED ON THE  PRETUR
ENGINE STATE TABLES (I) (DEFAULT=1)
1 - LINEAR INTERPOLATION
2 - CUBIC SPLINE INTERPOLATION
IRATIO SPECIFIC HEATS OPTION (A) PRETUR
8HCONSTANT - CONSTANT RATIO OF SPECIFIC
HEATS (DEFAULT)
8HVARIABLE - VARIABLE RATIO OF SPECIFIC ‘
HEATS 1
PREPRT QUTPUT PRINT CODE FOR PRETUR MODULE PRETUR §
(1) (DEFAULT=3) !
0 - NO PRINT
1 - INPUT PRINT ONLY
2 - OUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUT PRINT

"
ERPINTEET. SIS .

MEMBERS MODULES
FLI (FLIXXX ) - MULTI-RECORD MEMBER OF SOURCE PRETUR _
TIME DATA.
ENG (TURBINE1) - TYPE 1 DATA TABLE OF THE . PRETUR .
TURBINE ENTRANCE FLOW STATE. :
ENG (TURBINE2) - TYPE 1 DATA TABLE OF THE PRETUR

TURBINE EXIT FLOW STATE,

SFIELD(FREQ ) - ONE RECORD MEMBER OF THE VALUES GETUR
OF FREQUENCY IN HERTZ,

SFIELD(THETA ) - ONE RECORD MEMBER OF THE VALUES GETUR
OF POLAR DIRECTIVITY ANGLE IN
DEGREES,

SFIELD(PHI ) - ONE RECORD MEMBER OF THE VALUES GETUR
OF AZIMUTHAL DIRECTIVITY ANGLE 1
IN DEGREES.

OuTPUT
USER PARAMETERS MODULE S
RS DISTANCE FROM SOURCE TO OBSERVER (M),(FT) GETUR

(RS)
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PROCEDURE PROCLIB ( TGETUR ) 3 ]
1
]

GETERR ERROR PARAMETER (1) GETUR
0 - NO ERRORS ENCOUNTERED.
1 - MEMBER MANAGER ERROR OCCURRED ON OPEN.
2 -~ INSUFFICIENT LDS AVAILABLE.
3 - MEMBER MANAGER ERROR OCCURRED ON READ.
4 - AT LEAST ONE USER PARAMETER HAS AN 3
INVALID VALUE, ' |
5 - UNABLE TO BUILD TABLE GETUR(XXXNNN) ‘
6 - AN INVALID VALUE WAS CALCULATED DURING
EXECUTION,
MEMBERS MODULE S
GETUR(XXA001) - NNN TYPE 1 DATA TABLES OF THE GETUR
cer MEAN-SQUARE ACOUSTIC PRESSURE
GETUR(XXXNNN)  FOR NNN SOURCE TIMES.
LOCAL
USER PARAMETERS MODULES
NTIMES NUMBER OF SOURCE TIME VALUES (I) IF ,PRETUR
I LOOP INDEX (I) IF ,PARAM
TIMES  MULTI-ELEMENT PARAMETER CONTAINING THE PRETUR
SOURCE TIMES (RS) PARAM

MTA  MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
AIRCRAFT MACH NUMBER FOR EACH TIME (RS)  PRETUR

MT1 MULTI-ELEMENT PARAMETER CONTAINING THE PRETUR
CORE MASS FLOW RATE FOR EACH TIME (RS)

NT1 MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,

ROTATIONAL SPEED FOR EACH TIME (RS) PRETUR

1A MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,

%NT?ANCE TOTAL TEMPERATURE FOR EACH TIME  PRETUR ;
. (RS

TT2  MULTI-ELEMENT PARAMETER CONTAINING THE PARAM, ‘
EXIT STATIC TEMPERATURE FOR EACH TIME (RS) PRETUR X

CTA MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
AMBIENT SPEED OF SOUND FOR EACH TIME PRETUR
(M/S)s(FT/S) (RS)

RHOTA  MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
AMBIENT DENSITY FOR EACH TIME (KG/M**3),  PRETUR ]
(SLUG/FT**3) (RS)

FTA MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,

FUEL-TO-AIR RATIO FOR EACH TIME (RS) PRETUR

HTA MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
ABSOLUTE HUMIDITY FOR EACH TIME (RS) PRETUR

MA AIRCRAFT MACH NUMBER AT TIME I (RS) PARAM,
GETUR

ROTSPD ROTATIONAL SPEED AT TIME I (RS) PARAM,
GETUR
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TT1 ENTRANCE TOTAL TEMPERATURE AT TIME I (RS) PARAM,

GETUR

TSJ EXIT STATIC TEMPERATURE AT TIME I (RS)  PARAM,
GETUR

CA AMBIENT SPEED OF SOUND AT TIME 1 (M/S),  PARAM,
(FT/S) (RS) GETUR

RHOA  AMBIENT DENSITY AT TIME I (KG/M**3), PARAM,
(SLUG/FT**3) (RS) GETUR

SCRNNN INDEX FOR SOURCE MEMBER NAME = I (I) PARAM,
GETUR

STIME  SOURCE TIME VALUE AT TIME I (RS) PARAM,
GETUR

F FUEL-TO-AIR RATIO AT TIME I (RS) PARAM,
GETUR

HA ABSOLUTE HUMIDITY AT TIME I (RS) PARAM,
GETUR

MEMBERS - NONE

FUNCTI

1.
2.
3.
4,

MODULE

ONS

LOAD SFIELD DATA UNIT IF NOT ASSIGNED.

EXECUTE PRETUR MODULE TO GET TURBINE NOISE PARAMETERS.
INITIALIZE SOURCE TIME LOOP.

EXECUTE GETUR MODULE FOR EACH SOURCE TIME ON FLI(FLIXXX)
UNIT MEMBER.

S CALLED - PRETUR GETUR

PROCEDURES CALLED - XPRETUR XGETUR

CALLING PROCEDURES - NONE
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PROCEDURE PROCLIB ( THDNFAN )

wr**PROCEDURE THDNFAN

PURPOSE -

AUTHOR -

INPUT
USER PAR

PREPRT

TUNITS

ITYPE

AE

RS
AFAN
DIAM
MD

RSS
NBANDS
NENG
NB

NV
1GV

DIS

TO COMPUTE FAN NOISE USING MODULE HDNFAN FOR A TIME
DEPENDENT PROBLEM WITH INPUT DATA ON ENGINE STATE
TABLES,

DSW(L03/00/00
HK8§L03/00/01
DSW(L03/00/05
MMF(L03/00/09

AMETERS MODULES

OUTPUT PRINT OPTION FOR PREFAN MODULE PREFAN
(1) (DEFAULT=3)

0 - NO PRINT

1 - INPUT PRINT ONLY

2 - OUTPUT PRINT ONLY

3 - BOTH INPUT AND OUTPUT PRINT

INPUT UNIT OPTION (A) (DEFAULT=2HSI) PREFAN,
2HS1 - SI UNITS HDNFAN
THENGLISH - ENGLISH UNITS

TYPE OF INTERPOLATION TO BE USED ON THE  PREFAN
ENGINE STATE TABLES (I) (DEFAULT=1)

1 - LINEAR INTERPOLATION

2 - CUBIC SPLINE INTERPOLATION

ENGINE REFERENCE AREA (M**2),(FT#%2) (RS) HDNFAN
(DEFAULT=P1/4, M¥*2)

DISTANCE FROM SOURCE TO OBSERVER (M),(FT) HDNFAN
(RS) (DEFAULT=SQRT(AE))

FAN INLET CROSS-SECTIONAL AREA, RE AE HDNFAN
(RS) (DEFAULT=1.)

FAN ROTOR DIAMETER, RE SQRT(AE) (RS) HDNFAN
(DEFAULT=1.128)

FAN ROTOR RELATIVE TIP MACH NUMBER AT HDNFAN

DESIGN POINT (RS) (DEFAULT=1,)
ROTOR-STATOR SPACING, RE MEAN ROTOR BLADE HDNFAN
CHORD (RS) (DEFAULT=1.,)

NUMBER OF 1/3 OCTAVE BANDS FOR TONE HDNFAN
FREQUENCY SHIFT (1) (DEFAULT=0)
NUMBER OF ENGINES (1) (DEFAULT=1) HDNFAN

NUMBER OF ROTOR BLADES (1) (DEFAULT=20; HONFAN
NUMBER OF STATOR VANES Ig DEFAULT=50 HONFAN
INLET GUIDE VANE INDEX il DEFAULT=1) HDNFAN
1 - FOR A FAN WITHOUT IGV'S

2 - FOR A FAN WITH IGV'S

INLET FLOW DISTORTION INDEX (I) HDONFAN
1 - NO INLET FLOW DISTORTION (DEFAULT)

2 - INLET FLOW DISTORTED
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PROCEDURE PROCLIB ( THDNFAN )

[OUT  OQUTPUT CODE FOR TABLE AND PRINTED QUTPUT  HDNFAN
(1) (DEFAULT=3)
0 = NO PRINT BUT GENERATE HDNFAN(XXXNNN).
-1 - OUTPUT PRINT IN DB BUT NO TABLE.
~2 - OUTPUT PRINT IN DIMENSIONLESS FORM
BUT NO TABLE.
-3 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND DB BUT NO TABLE.
1 - OUTPUT PRINT IN DB AND GENERATE
HDNFAN(XXXNNN) .
2 - QUTPUT PRINT IN DIMENSIONLESS FORM
AND GENERATE HDNFAN(XXXNNN).
3 . OUTPUT PRINT IN DIMENSIONLESS FORM
AND DB AND GENERATE HDNFAN(XXXNNN).
IPRINT OUTPUT PRINT OPTION FOR HDNFAN MODULE HDNFAN
(1) (DEFAULT=3)
0 - NO PRINT
1 - INPUT PRINT ONLY
2 - OUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUT PRINT
SCREXX THREE LETTER ID USED TO FORM MEMBER NAME  HDNFAR,
FLI(FLIXXX) AND HDNFAN(XXXNNN) (A) PREFAN

(DEFAULT=3HXXX)

(THE NEXT SIX PARAMETERS HAVE THE FOLLOWING VALUES (L) )
5 _TRUE. - INCLUDE IN TOTAL PREDICTION (DEFAULT);

JFALSE. - DO NOT INCLUDE

INRS INLET ROTOR-STATOR INTERACTION TONES
INCT COMBINATION TONE NOISE
INDIS  INLET FLOW DISTORTION TONES

INBB INLET BROADBAND NOISE
IDRS DISCHARGE ROTOR-STATOR INTERACTION TONES

1088 DISCHARGE BROADBAND NOISE

MEMBERS MODULE S
FLI  (FLIXXX) - MULTI-RECORD MEMBER OF SOURCE  PREFAN
TIME DATA,
ENG (FANL ) - TYPE 1 DATA TABLE OF THE FAN PREFAN
ENTRANCE FLOW STATE.
ENG (FAN2 ) - TYPE 1 DATA TABLE OF THE FAN PREFAN

EXIT FLOW STATE.

SFIELD(FREQ ) - ONE RECORD MEMBER OF THE VALUES  HDNEFAN
OF FREQUENCY IN HERTZ.

SFIELD(THETA ) - ONE RECORD MEMBER OF THE VALUES  HDNFAN
OF POLAR DIRECTIVITY ANGLE IN

DEGREES.
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SFIELD(P

OuTPUT

PROCEDURE PROCLIB ( THONFAN )

HI ) - ONE RECORD MEMBER OF THE VALUES
OF AZIMUTHAL DIRECTIVITY ANGLE
IN DEGREES.

USER PARAMETERS
DISTANCE FROM SOURCE TO OBSERVER (M),(FT) HDNFAN

RS

MEMBERS

(RS)

HONI AN(XXX001) - NNN TYPE ONE DATA TABLES OF THE

MEAN-SQUARE ACOUSTIC PRESSURE

HDNFAN(XXXNNN) ~ FOR NNN SOURCE TIMES,

LOCAL

USER PARAMETERS

NTIMES
%IMES
MT1
MTA
NT1

0Tl

MT2
CTA

RHOTA

MDOT
MA

N
DELTAT
CA

NUMBER OF SOURCE TIME VALUES (I)

LOOP INDEX (I)

MULTI-ELEMENT PARAMETER CONTAINING THE
SOURCE TIMES (RS)

MULTI-ELEMENT PARAMETER CONTAINING THE
FAN MASS FLOW RATE FOR EACH TIME (RS)
MULTI-ELEMENT PARAMETER CONTAINING THE
AIRCRAFT MACH NUMBER FOR EACH TIME (RS)
MULTI-ELEMENT PARAMETER CONTAINING THE
ROTATIONAL SPEED FOR EACH TIME (RS)
MULTI-ELEMENT PARAMETER CONTAINING THE
FAN TOTAL TEMPERATURE RISE FOR EACH
TIME (RS)

MULTI-ELEMENT PARAMETER CONTAINING THE
EXIT MASS FLOWN RATE FOR EACH TIME (RS)
MULTI-ELEMENT PARAMETER CONTAINING THE
AMBIENT SPEED OF SOUND FOR EACH TIME
(M/S),(FT/S) (RS)

MULTI-ELEMENT PARAMETER CONTAINING THE
AMBIENT DENSITY FOR EACH TIME (KG/M**3),
(SLUG/FT**3) (RS)

VALUE OF MASS FLOW RATE FOR TIME 1 (RS)

YAL?E OF AIRCRAFT MACH NUMBER FOR TIME I
RS
VALUE OF ROTATIONAL SPEED AT TIME I (RS)

VALUE OF FAN TOTAL TEMPERATURE RISE FOR
TIME 1 (RS)

VALUE OF AMBIENT SPEED OF SOUND FOR
TIME 1 (M/S),(FT/S) (RS)
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MODULE S

MODULES
HDNFAN

MODULES

IF ,PREFAN
IF,PARAM
PARAM,
PREFAN
PARAM,
PREFAN
PARAM,
PREFAN
PARAM,
PREFAN
PARAM,
PREFAN

PREFAN

PARAM,
PREFAN

PARAM,
PREFAN

PARAM,
HONFAN
PARAM,
HONFAN
PARAM,
HONFAN
PARAM,
HONFAN
PARAM,
HDNFAN
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PROCEDURE PROCLIB ( THDNFAN )

P P VU S PN

RHOA  VALUE OF AMBIENT DENSITY FOR TIME I PARAM,
(KG/M**3), (SLUG/FT**3) (RS) HDNFAN
SCRNNN  INDEX FOR SOURCE MEMBER NAME = I (I) PARAM,
HDNFAN
STIME  VALUE OF SOURCE TIME FOR TIME I (RS) PARAM, o
HONFAN .

MEMBERS - NONE ‘
FUNCTIONS :

1. LOAD SFIELD DATA UNIT IF NOT ASSIGNED,
2. EXECUTE PREFAN MODULE TO GET FAN NOISE PARAMETERS.
3. INITIALIZE SOURCE TIME LOOP,

4, EXECUTE HDNFAN MODULE FOR EACH SOURCE TIME ON FLI(FLIXXX)
UNIT MEMBER.,
MODULES CALLED - PREFAN HDNFAN

PROCEDURES CALLED -~ XPREFAN XHDNFAN

CALLING PROCEDURES - NONE
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*“**PROCEDURE TSAE SHK

IR

PURPOSE - TO COMPUTE THE SHOCK CELL NOISE USING MODULE  SAE SHK

FOR A TIME DEPENDENT PROBLEM WITH INPUT DATA ON AN L
ENGINE STATE TABLE, .

} i
AUTHOR - DSN§L03/00/00; f

DSW(L03/00/05 .
MMF (L03/00/09) |
INPUT
USER PARAMETERS MODULE S
AE ENGINE REFERENCE AREA (Mr*2) , (FT**2) PREJET,
(RS) (DEFAULT=PI/4, M*2) SAE SHK
AP PRIMARY NOZZLE PLUG AREA, RE AE (RS) PREJET

(DEFAULT=0,)
DELTA  ANGLE BETWEEN FLIGHT VECTOR AND ENGINE SAE SHK
INLET AXIS (DEG) (RS) (DEFAULT=0,)
IRATIO  SPECIFIC HEATS OPTION (A
BHCONSTANT - CONSTANT RATIO OF SPECIFIC
HEATS (DEFAULT)
BHVARIABLE - VARIABLE RATIO OF SPECIFIC

HEATS
ITYPE  TYPE OF INTERPOLATION TO BE USED ON THE  PREJET
ENGINE STATE TABLES (I) (DEFAULT=1)
1 - LINEAR INTERPOLATION
2 ~ CUBIC SPLINE INTERPOLATION
IUNITS  INPUT UNIT OPTION (A) (DEFAULT=2HsT) PREJET, o
2HS] - SI UNITS SAE SHK |
THENGLISH - ENGLISH UNITS :
PREPRT  OUTPUT PRINT OPTION FOR PREJET MODULE PREJET
(1) (DEFAULT=3)
0 - NO PRINT
1 - INPUT PRINT ONLY 5
2 - OUTPUT PRINT ONLY o
3 - BOTH INPUT AND OUTPUT PRINT

PREJET !

RS RADIAL DISTANCE FROM NOZZLE EXIT To SAE SHK
OBSERVER (M), (FT) (RS) (DEFAGLT=SQRT(AE))
NENG ~ NUMBER OF ENGINES (1) (DEFAULT=1) SAESHK
SCRXXX  THREE LETTER ID USED TO FORM MEMBER PREJET, 1

NAME FLI(FLIXXX) AND SAESHK(XXXNNN) (A)  SAESHK '
(DEFAULT=3HXXX)

IUT  CODE FOR NOISE DATA QUTPUT (1) SAE SHK
(DEFAULT=3)
0 - NO PRINT BUT GENERATE SAESHK(XXXNNN) .
=1 - OUTPUT PRINT IN DB BUT NO TABLE.

1
-2 ~ OUTPUT PRINT IN DIMENSIONLESS FORM
- BUT NO TABLE,




IPRINT

MEMBERS
FLI
ENG
SFIELD
SFIELD

SFIELD

ouTPUT

PROCEDURE PROCLIB ( TSAESHK )

-3 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND DB BUT NO TABLE,

1 - QUTPUT PRINT IN DB AND GENERATE
SAE SHK ( XXXNNN) .

2 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND GENERATE SAESHK(XXXNNN).

3 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND DB AND GENERATE SAESHK(XXXNNN).

OUTPUT PRINT OPTION FOR SAESHK MODULE
(1) (DEFAULT=3)
0 - NO PRINT
1 - INPUT PRINT ONLY
2 - OUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUT PRINT
(FLIXXX) - MULTI-RECORD MEMBER OF SOURCE
TIME DATA,
(PRIM ) - TYPE 1 DATA TABLE OF THE NOZZLE
FLOW STATE DATA.
(FREQ ) - ONE RECORD MEMBER OF THE VALUES
OF FREOUENCY IN HERTZ.
(THETA ) - ONE RECORD MEMBER OF THE VALUES
OF POLAR DIRECTIVITY ANGLE IN
DEGREES.
(PHI ) - ONE RECORD MEMBER OF THE VALUES
OF AZIMUTHAL DIRECTIVITY ANGLE
IN DEGREES.

USER PARAMETERS

RS
SAEERR

RADIAL DISTANCE FROM NOZZLE EXIT TO
OBSERVER (M), (FT) (RS)

ERROR PARAMETER (1)

0 - NO ERRORS ENCOUNTERED.

INSUFFICIENT LDS AVAILABLE.

AT LEAST ONE USER PARAMETER HAS AN
INVALID VALUE.

[o 84} HWN =

AN INVALID VALUE WAS CALCULATED
DURING EXECUTION.
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MEMBER MANAGER ERROR OCCURRED ON OPEN.
MEMBER MANAGER ERROR OCCURRED ON READ.

UNABLE TO BUILD TABLE SAESHK(XXXNNN).

SAESHK

MODULE S
PREJET
PREJET
SAESHK
SAESHK

SAESHK

MODULES

SAESHK
SAESHK
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PROCEDURE PROCLIB ( TSAESHK ) i

MEMBERS MODULE'S |
SAESHK(XXX001) - NNN TYPE 1 DATA TABLES OF THE  SAESHK j
cer MEAN-SQUARE ACOUSTIC PRESSURE -
SAESHK(XXXNNN) ~ FOR NNN SOURCE TIMES.
LOCAL
USER PARAMETERS MODULE S
NTIMES NUMBER OF SOURCE TIME VALUES (1) IF ,PREJET
1 LOOP INDEX (1) IF ,PARAM
TIMES  MULTI-ELEMENT PARAMETER CONTAINING THE PREJET,
SOURCE TIMES (RS) PARAM
AT1 MULTI-ELEMENT PARAMETER CONTAINING THE PARAM, |
JET AREA FOR EACH TIME (RS) PREJET -

MTA MULTI-ELEMENT PARAMETER CONTAINING THE PARAM, 5
AIRCRAFT MACH NUMBER FOR EACH TIME (RS)  PREJET

DETL  MULTI-ELEMENT PARAMETER CONTAINING THE PREJET
JET EQUIVALENT DIAMETER FUR EACH TIME (RS)

DHT1  MULTI-ELEMENT PARAMETER CONTAINING THE PREJET
JET HYDRAULIC DIAMETER FOR EACH TIME (Rs)

MT1 MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
JET MACH NUMBER FOR EACH TIME (RS) PREJET

™ MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
JET TOTAL TEMPERATURE FOR EACH TIME (RS)  PREJET

V11 MULTI-ELEMENT PARAMETER CONTAINING THE PARAM, J
JET VELOCITY FOR EACH TIME (RS) PREJET

RSHT1  MULTI-ELEMENT PARAMETER CONTAINING THE PREJET
RATIO OF SPECIFIC HEATS FOR EACH TIME (RS)

RHOT1  MULTI-ELEMENT PARAMETER CONTAINING THE PREJET
JET DENSITY FOR EACH TIME (RS)

CTA MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
AMBIENT SPEED OF SOUND FOR EACH TIME PREJET
(M/S),(FT’S) (RS) :

RHOTA  MULTI-ELEMENT PARAMETER CONTAINING THE PARAM, ‘
AMBIENT DENSITY FOR EACH TIME (KG/M**3),  PREJET
(SLUG/FT**3) (Rs)

AJ VALUE OF JET AREA FOR TIME I (RS) PARAM,
SAE SHK
N VALUE OF JET TEMPERATURE FOR TIME I (RS)  PARAM,
SAE SHK
vJ VALUE OF JET VELOCITY FOR TIME I (RS) PARAM,
SAE SHK
MJ VALUE UF JET MACH NUMBER FOR TIME I (RS)  PARAM, .
SAL SHK
RHOA  VALUE OF AMBIENT DENSITY FOR TIME | PARAM, 5
(KG/M**3) , (SLUG/FT**3) (RS) SAE SHK ;
CA VALUE OF AMBIENT SPEED OF SOUND FOR TIME | PARAM, :

(M/8) (FT/S) (RS) SAE SHK
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MA VALUE OF THE AIRCRAFT MACH NUMBER FOR PARAM,
TIME 1 SAE SHK |
SCRNNN INDEX FOR SOURCE WEMGER NAME = 1 (1) PARAM, |
SAE SHK "
STIME  VALUE OF SOURCE TIME FOR TIME I (Rs) PARAM, !
SAESHK ;

MEMBERS ~ NONE
FUNCTIONS

1. LOAD SFIELD DATA UNIT IF NOT ASSIGNED,

2. EXECUTE PREJET MODULE TO GET JET NOISE PARAMETERS,
3. INITIALIZE SOURCE TIME LooP,

i
4. EXECUTE SAESHK MODULE FOR EACH SOURCE TIME ON FLI(FLIXXX) ;
UNIT MEMBER,
MODULES CALLED - PREJET SAESHK
PROCEDURES CALLED - XPREJET XSAE SHK

CALLING PROCEDURES - NONE
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PROCEDURE PROCLIB ( TSGLJET )

****PROCEDURE TSGLJET

SN S VOGO,

PURPOSE - TO COMPUTE THE JET EXHAUST NOISE USING MODULE SGLJET

FOR A TIME DEPENDENT PROBLEM WITH INPUT DATA ON AN
ENGINE STATE TwBLE,

AUTHOR - DSW(L03/00/00

DSW(L03/00/05 i
MMF(L03/00/09 {
INPUT
USER PARAMETERS MODULE S
AE ENGINE REFERENCE AREA (Mr*2)  (FT**2) PREJET,
(RS) (DEFAULT=PI/4, Mex2) SGLJET
AP PRIMARY NOZILE PLUG AREA. RE AE (RS) PREJET

(DEFAULT=0.)
IRATIO SPECIFIC HEATS OPTION (A)
8HCONSTANT - CONSTANT RATIO OF SPECIFIC
HEATS (DEFAULT)
8HVARIABLE - VARIABLE RATIO OF SPECIFIC
HEATS

ITYPE  TYPE OF INTERPOLATION TO BE ysep ON THE  PREJET :
ENGINE STATE TABLES (1) (DEFAULT=1) !
1 « LINEAR INTERPOLATION
2 - CUBIC SPLINE INTERPOLATION

IUNITS  INPUT UNIT OPTION (A) (DEFAULT=2HSI) PREJET,
2HSI NITS

- SIvu SGLUET
THENGLISH - ENGLISH UNITS |

PREPRT OUTPUT PRINT OPTION FOR PREJET MODULE PREJET

(I) (DEFAULT=3)

0 - NO PRINT

1 - INPUT PRINT ONLY

2 - QUTPUT PRINT ONLY

3 - BOTH INPUT AND OUTPUT PRINT J
RS RADIAL DISTANCE FROM NOZZLE EXIT To SGLUET

OBSERVER (M), (FT) (RS) (DEFAULT=SQRT(AE))
DELTA  ANGLE BETWEEN FLIGHT VECTOR AND ENGINE SGLJET

INLET AXIS (DEGREES) (RS) (DEFAULT=0,) 1
NENG ~ NUMBER OF ENGINES (I) (DEFAULT=1) SGLUET 1
SCRXXX  THREE LETTER 10 USED TO FORM MEMBER PREJET,

NAME FLI(FLIXXX) AND SGLJET(XXXNNN) (A)  SGLJET '
(DEFAULT=3HXXX)

I0UT  CODE FOR NOISE DATA OUTPUT (1) SGLJET
(DEFAULT=3)

0 - NO PRINT BUT GENERATE SGLJET(XXXNNN) .
=1 - OUTPUT PRINT IN DB BUT NO TABLE,

R : —— o
m A e i om

=2 - OUTPUT PRINT IN DIMENSIONLESS FORM
BUT NO TABLE,




IPRINT

MEMBERS
FLI
ENG
SFIELD
SFIELD

SFIELD

SAE
SAE
SAE
SAE
SAE
SAE

ouTPUT

PROCEDURE PROCLIB ( TSGLJET )

-3 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND DB BUT NO TABLE,
1 - OUTPUT PRINT IN DB AND GENERATE
SGLJET (XXXNNN).
2 - OUTPUT PRINT IN DIMENSIONLESS FORM
AND GENERATE SGLJET(XXXNNN).
3 - QUTPUT PRINT IN DIMENSIONLESS FORM
AND DB AND GENERATE SGLJET(XXXNNN).
QUTPUT PRINT OPTION FOR SGLJET MODULE
(1) (DEFAULT=3)
0 - NO PRINT
1 - INPUT PRINT ONLY
2 - OUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUT PRINT

(FLIXXX) - MULTI-RECORD MEMBER OF SOURCE
TIME DATA,

(PRIM ) - TYPE 1 TABLE OF THE NOZZLE
FLOW STATE DATA.

(FREQ ) - ONE RECORD MEMBER OF THE VALUES
OF FREQUENCY IN HERTZ,

(THETA ) - ONE RECORD MEMBER OF THE VALUES
OF POLAR DIRECTIVITY.ANGLE IN
DEGREES,

(PHI ) - ONE RECORD MEMBER OF THE VALUES
OF AZIMUTHAL DIRECTIVITY ANGLE
IN DEGREES.

- TYPE 1 DATA TABLE OF THE JET
VARIABLE DENSITY EXPONENT.

- TYPE 1 DATA TABLE OF THE POWER
DEVIATION FACTOR.

(oM )
)
(NDF ) - TYPE 1 DATA TABLE OF THE
)
)
)

(POF

NORMALIZED DIRECTIVITY FUNCTION.
(MTH - TYPE 1 DATA TABLE OF THE
FORWARD VELOCITY INDEX.
- TYPE 1 DATA TABLE OF THE
SPECTRAL DISTRIBUTION FACTOR.
- TYPE 1 DATA TABLE OF THE
STROUHAL NUMBER CORRECTION
FACTOR.

(scJ
(SCF

USER PARAMETERS

RS

RADIAL DISTANCE FROM NOZZLE EXIT TO
OBSERVER (M),(FT) (RS)

576

SGLJET

MODULE S
PREJET
PREJET
SGLJET
SGLUET

SGLJET

SGLJET
SGLUET
SGLJET
SGLJET
SGLJET
SGLJET

MODULES
SGLJET

ke i 6l it a




PROCEDURE PROCLIB ( TSGLJET )

MEMBERS MODULE S %
SGLJET(XXX001) - NNN TYPE 1 DATA TABLES OF THE  SGLJET ‘
e MEAN-SQUARE ACOUSTIC PRESSURE

SGLJET(XXXNNN)  FOR NNN SOURCE TIMES. .

LOCAL r

USER PARAMETERS MODULE § §
NTIMES NUMBER OF SOURCE TIME VALUES (I) IF ,PREJET :

I LOOP INDEX (I) IF ,PARAM J

TIMES  MULTI-ELEMENT PARAMETER CONTAINING THE PREJET, |

SOURCE TIMES (RS) PARAM 4

AT1 MULTI-ELEMENT PARAMETER CONTAINING THE PARAM, ;

JET AREA FOR EACH TIME (RS) PREJET

MTA  MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
AIRCRAFT MACH NUMBER FOR EACH TIME (RS)  PREJET

DETL  MULTI-ELEMENT PARAMETER CONTAINING THE PREJET
JET EQUIVALENT DIAMETER FOR EACH TIME (RS)

DHTl  MULTI-ELEMENT PARAMETER CONTAINING THE PREJET
JET HYDRAULIC DIAMETER FOR EACH TIME (RS)

MT1 MULTI-ELEMENT PARAMETER CONTAINING THE PREJET
JET MACH NUMBER FOR EACH TIME (RS)

1A! MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
JET TOTAL TEMPERATURE FOR EACH TIME (RS) PREJET

VTl MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
JET VELOCITY FOR EACH TIME (RS) PREJET

RSHT1  MULTI-ELEMENT PARAMETER CONTAINING THE PREJET
RATIO OF SPECIFIC HEATS FOR EACH TIME (RS) 4

RHOTL  MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,

JET DENSITY FOR EACH TIME (RS) PREJET ,
CTA  MULTI-ELEMENT PARAMETER CONTAINING THE PARAM, i
AMBIENT SPEED OF SOUND FOR EACH TIME PREJET

(M/S),(FT/S) (RS) ’
RHOTA  MULTI-ELEMENT PARAMETER CONTAINING THE PARAM, b

AMBIENT DENSITY FOR EACH TIME (KG/M**3), PREJET J
(SLUG/FT**3) (RS)
AJ VALUE OF JET AREA FOR TIME I (RS) PARAM,
SGLJET
RHOJ  VALUE OF JET DENSITY FOR TIME I (RS) PARAM,
SGLJET ,
T VALUE OF JET TEMPERATURE FOR TIME I (RS)  PARAM,
SGLJET
VJ VALUE OF JET VELOCITY FOR TIME I (RS) PARAM,
SGLJET
RHOA  VALUE OF AMBIENT DENSITY FOR TIME I PARAM,
(KG/M**3) , (SLUG/FT**3) (RS) SGLJET
CA VALUE OF AMBIENT SPEED OF SOUND FOR TIME I PARAM,
(M/S),(FT/S) (RS) SGLJET 5
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PROCEDURE PROCLIB ( TSGLJET )

STIME  VALUE OF SOURCE TIME FOR TIME I (RS) PARAM,
SGLJET
MA VALUE OF THE AIRCRAFT MACH NUMBER FOR PARAM,
TIME I (RS) SGLJET
SCRNNN  INDEX FOR SOURCE MEMBER NAME = 1 (I) PARAM,
SGLJET
MEMBERS - NONE
FUNCTIONS
1. LOAD SAE AND SFIELD DATA UNITS IF NOT ASSIGNED.
2. EXECUTE PREJET MODULE TO GET JET NOISE PARAMETERS
3. INITIALIZE SOURCE TIME LOOP,
a.

EXECUTE SGLJET MODULE FOR EACH SOURCE TIME ON FLI(FLIXXX)
UNIT MEMBER,

MODULES CALLED - PREJET SGLJET

PROCEDURES CALLED - XPREJET XSGLJET

CALLING PROCEDURES - NONE
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PROCEDURE PROCLIB ( TSMBTUR ) i

****PROCEDURE TSMBTUR }

PURPOSE - TO COMPUTE THE TURBINE NOISE USING MODULE SMBTUR

FOR A TIME DEPENDENT PROBLEM WITH INPUT DATA ON
ENGINE STATE TABLES.

AUTHOR - DSW(L03/00/00)

WKB(103/10/01
DSW(L03/00/05 '

MMF (L03/00/09) |

INPUT ;

USER PARAMETERS MODULES |
AE ENGINE REFERENCE AREA (M**2),(FT++2) (RS) SMBTUR

(DEFAULT=PI/4, Mx2) | |

NENG  NUMBER OF ENGINES (I) (DEFAULT=1) SMBTUR i

RS DISTANCE FROM SOURCE TO OBSERVER (M),(FT) SMBTUR ]

(RS) (DEFAULT=SQRT(AE))

AREA  TURBINE INLET CROSS-SECTIONAL AREA, RE AR SMBTUR
(RS) (DEFAULT=1,)

c ROTOR BLADE MEAN AXIAL CHORD OF THE SMBTUR

LAST STAGE, RE SQRT(AE) (RS) 1
(DEFAULT=1.) ’

NS NUMBER OF STAGES (I) (DEFAULT=1) SMBTUR
SCRXXX  THREE LETTER ID USED TO FORM MEMBER NAME SMBTUR,
FLI(FLIXXX) AND SMBTUR(XXXNNN) (A) PRETUR

( DEFAULT=3HXXX)
10UT  QUTPUT CODE FOR TABLE AND PRINTED OUTPUT SMBTUR
(1) (DEFAULT=3)
0 - NO PRINT BUT GENERATE SMBTUR(XXXNNN).
OUTPUT PRINT IN DB BUT NO TABLE.
OUTPUT PRINT IN DIMENSIONLESS FORM
BUT NO TABLE,

OUTPUT PRINT IN DIMENSIONLESS FORM
LE.

w N =
]

AND DB BUT NO TAB
OUTPUT PRINT IN DB AND GENERATE
SMBTUR( XXXNNN).
OUTPUT PRINT IN DIMENSIONLESS FORM
AND GENERATE SMBTUR( XXXNNN) .
OUTPUT PRINT IN DIMENSIONLESS FORM
AND DB AND GENERATE SMBTUR(XXXNNN).
IPRINT OUTPUT PRINT CODE FOR SMBTUR MODULE SMBTUR
(1) (DEFAULT=3)
0 - NO PRINT
1 - INPUT PRINT ONLY
2 - OUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUT PRINT

1
2

3




PROCEDURE PROCLIB ( TSMBTUR )

IUNITS INPUT UNITS OPTION (A) (DEFAULT=2HSI) SMBTUR,
2HSI - ST UNITS PRETUR
THENGLISH - ENGLISH UNITS

ITYPE  TYPE OF INTERPOLATION TO BE USED ON THE  PRETUR
ENGINE STATE TABLES (1) (DEFAULT=1) "
1 - LINEAR INTERPOLATION 1
2 - CUBIC SPLINE INTERPOLATION !

IRATIO SPECIFIC HEATS OPTION (A) PRETUR
8HCONSTANT - CONSTANT RATIO OF SPECIFIC

HEATS (DEFAULT)
8HVARIABLE - VARIABLE RATIO OF SPECIFIC |
HEATS i

TURBINE EXIT FLOW STATE.

ONE RECORD MEMBER OF THE VALUES  SMBTUR
OF FREQUENCY IN HERTZ.

ONE RECORD MEMBER OF THE VALUES  SMBTUR
OF POLAR DIRECTIVITY ANGLE IN

DEGREES. 3
ONE RECORD MEMBER OF THE VALUES  SMBTUR '
OF AZIMUTHAL DIRECTIVITY ANGLE

IN DEGREES.

SFIELD(FREQ )

PREPRT OQUTPUT PRINT CODE FOR PRETUR MODULE PRETUR !
(1) (DEFAULT=3) i

0 - NO PRINT ‘

1 - INPUT PRINT ONLY !

2 - OUTPUT PRINT ONLY ‘

3 - BOTH INFUT AND OUTPUT PRINT ]

MEMBERS MODULES }
FLI (FLIXXX ) - MULTI-RECORD MEMBER OF SOURCE PRETUR i
TIME DATA. !

ENG (TURDINE1) - TYPE 1 DATA TABLE OF THE PRETUR ]
TURBINE ENTRANCE FLOW STATE. 1

ENG (TURBINE2) - TYPE 1 DATA TABLE OF THE PRETUR i
|

L

SFIELD(THETA )

SFIELD(PHI )

OUTPUT i
USER PARAMETERS MODULES s
RS DISTANCE FROM SOURCE TO OBSERVER (M),(FT) SMBTUR
(Rs) |
1
MEMBERS MONULES

SMBTUR( XXX001) - NNN TYPE 1 DATA TABLES OF THE SMBTUR
cos MEAN-SQUARE ACOUSTIC PRESSURE
SMBTUR(XXXNNN)  FOR NNN SOURCE TIMES.
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LOCAL
USER PARAMETERS MODULES
NTIMES NUMBER OF SOURCE TIME VALUES (1) IF,PRETUR
I LOOP INDEX (I) IF ,PARAM -
TIMES ~ MULTI-ELEMENT PARAMETER CONTAINING THE PARAM, "

SOURCE TIMES (RS) PRETUR |
MTA MULTI-ELEMENT PARAMETER CONTAINING THE PARAM, ?

ATRCRAFT MACH NUMBER FOR EACH TIME (RS) PRETUR '
MT1 MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,

CORE MASS FLOW RATE FOR EACH TIME (RS) PRETUR ;
NT1 MULTI-ELEMENT PARAMETER CONTAINING THE PARAM, 1

ROTATIONAL. SPEED FOR EACH TIME (RS) PRETUR
™m MULTI-ELEMENT PARAMETER CONTAINING THE PRETUR

ENT?ANCE TOTAL TEMPERATURE FOR EACH TIME

RS

TT2 MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
EXIT STATIC TEMPERATURE FOR EACH TIME (RS) PRETUR
CTA MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
AMBIENT SPEED OF SOUND FOR EACH TIME PRETUR
(M/S), (FT/S) (RS)
RHOTA  MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
AMBIENT DENSITY FOR EACH TIME (KG/M**3),  PRETUR
(SLUG/FT**3) (RS)
FTA MULTI-ELEMENT PARAMETER CONTAINING THE PARAM, ;
FUEL-T0-AIR RATIO FOR EACH TIME (RS) PRETUR 4
HTA MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
ABSOLUTE HUMIDITY FOR EACH TIME (RS) PRETUR
MA AIRCRAFT MACH NUMBER AT TIME 1 (RS) PARAM, 1
SMBTUR !
N ROTATIONAL SPEED AT TIME I (RS) PARAM, ;
SMBTUR
MDOT  CORE MASS FLOW RATE AT TIME T (RS) PARAM,
SMBTUR
TSJ EXIT STATIC TEMPERATURE AT TIME I (RS) PSR?M,
SMBTUR R
CA AMBIENT SPEED OF SOUND AT TIME I (M/S), PARAM,
(FT/S) (RS) SMBTUR
RHOA  AMBIENT DENSITY AT TIME | (KG/M**3) | PARAM,
(SLUG/FT**3) (RS) SMBTUR
SCRNNN  INDEX FOR SOURCE MEMBER NAME = ] (1) PARAM,
SMBTUR
STIME ~ SOURCE TIME VALUE AT TIME I (RS) PARAM, i
SMBTUR |
FA FUEL-TO-AIR RATIO AT TIME 1 (RS) PARAM,
SMBTUR
HA ABSOLUTE HUMIDITY AT TIME 1 (RS) PARAM,
SMBTUR
R
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MEMBERS -~ NONE

FUNCTIONS

1.
2.
3.
4

LOAD SFIELD DATA UNIT IF NOT ASSIGNED,
EXECUTE PRETUR MODULE TO GET TURBINE NOISE PARAMETERS.
INITIALIZE SOURCE TIME LOOP,

EXECUTE SMBTUR MODULE FOR EACH SOURCE TIME ON FLI(FLIXXX)
UNIT MEMBER,

MODULES CALLED - PRETUR SMBTUR
PROCEDURES CALLED - XPRETUR XSMBTUR
CALLING PROCEDURES - NONE
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PROCEDURE PROCLIB ( TSTNJET )

****PROCEDURE TSTNJET

PURPOSE -

AUTHOR -

INPUT
USER PAR

AE
AP
IRATIO

ITYPE

IUNITS

PREPRT

RS
DELTA
NENG
SCRXXX

Iout

TO COMPUTE JEv EXHAUST NOISE USING MODULE STNJET FOR

A TIME DEPENDENT PROBLEM WITH INPUT DATA ON ENGINF

STATE TABLES,

bSN§L03/00/05
MMF ( L03/00/09

AMETERS

ENGINE REFERENCE AREA (M#*2),(FT#*2)
(RS) (DEFAULT=PI/4, M+*2)
PRIMARY NOZZLE PLUG AREA, RE AE (RS)
(DEFAULT=0. )
SPECIFIC HEATS OPTION (A)
8HCONSTANT - CONSTANT RATIO OF SPECIFIC
HEATS (DEFAULT) -
8HVARIABLE - VARIABLE RATIO OF SPECIFIC
HEATS
TYPE OF INTERPOLATION TO BE USED ON THE
ENGINE STATE TABLES (1) (DEFAULT=1)
1 - LINEAR INTERPOLATION
2 - CUBIC SPLINE INTERPOLATION
INPUT UNIT OPTION (A) (DEFAULT=2HSI)
2HSI - SI UNITS
THENGLISH - ENGLISH UNITS
OUTPUT PRINT OPTION FOR PREJET MODULE
(1) (DEFAULT=3)
0 - NO PRINT
1 - INPUT PRINT ONLY
2 - OUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUT PRINT
DISTANCE FROM NOZZLE EXIT TO OBSERVER
(M),(FT) (RS) (DEFAULT=SQRT(AE))
ANGLE BETWEEN FLIGHT VECTOR AND ENGINE
INLET AXIS (DEGREES) (RS) (DEFAULT=0.)
NUMBER OF ENGINES (I) (DEFAULT=1)
THREE LETTER ID USED TO FORM MEMBER
NAME FLI(FLIXXX) AND STNJET(XXXNNN) (A)
( DEFAULT=3HXXX)
CODE FOR NOISE DATA OUTPUT (1)
(DEFAULT=3)
O - NO PRINT BUT GENERATE STNJET(XXXNNN).
-1 - OUTPUT PRINT IN DB BUT NO TABLE.
=2 - OUTPUT PRINT IN DIMENSIONAL FORM
BUT NO TABLE.
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MODULES
PREJET,
STNJET
PREJET

PREJET

PREJET

PREJET,
STNJET

PREJET

STNJET
STNJET
STNJET

STNJET
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1]
L
H

OUTPUT PRINT IN DIMENSIONAL FORM
AND DB BUT NO TABLE,
OUTPUT PRINT IN DB AND GENERATE
STNJET( XXXNNN).,
OUTPUT PRINT IN DIMENSIONLESS FORM :
AND GENERATE STNJET(XXXNNN).
OUTPUT PRINT IN DIMENSIONLESS FORM ;
AND DB AND GENERATE STNJET(XXXNNN).
IPRINT OUTPUT PRINT OPTION FOR STNJET MODULE STNJET |
(1) (DEFAULT=3)
0 - NO PRINT
1 - INPUT PRINT ONLY
2 - QUTPUT PRINT ONLY
3 - BOTH INPUT AND OUTPUT PRINT
PLUG  NOZZLE PLUG OPTION (L) (DEFAULT=,FALSE.) STNJET
TRUE. - CONICAL PLUG NOZZLE
.FALSE, - NO PLUG
CIRCLE NO7ZLE TYPE OPTION (L) (DEFAULT=.FALSE,) STNJET
.TRUE, - CIRCULAR NOZZLE
JFALSE. - COAXIAL NOZZLE
SUPER  SHOCK NOISE OPTION (L) (DEFAULT=,FALSE.) STNJET
-TRUE. - COMPUTE PRIMARY STREAM SHOCK
NOISE

w ~N P
L] [} )

e AR e e aa

A A e Aw

.FALSE. - DO NOT COMPUTE !

MEMBERS MODULES
FL1  (FLIXXX) - MULTI-RECORD MEMBER OF SOURCE  PREJET ‘
TIME DATA. 4
ENG  (PRIM ) - TYPE 1 DATA TABLE OF THE PREJET '
PRIMARY NOZZLE FLOW STATE. {
ENG  (SEC ) - TYPE 1 DATA TABLE OF THE PREJET ;

SECONDARY NOZZLE FLOW STATE.
SFIELD(FREQ ) - ONE RECORD MEMBER OF THE VALUES STNJET ]
OF FREQUENCY IN HERTZ. .
SFIELD(THETA ) - ONE RECORD MEMBER OF THE VALUES STNJET ;
OF POLAR DIRECTIVITY ANGLE IN 4
DEGREES.
SFIELD(PHI ) - ONE RECORD MEMBER OF THE VALUES STNJET

OF AZIMUTHAL DIRECTIVITY ANGLE
IN DEGREES.

STNTBL(JDF ) - TYPE 1 DATA TABLE OF THE JET STNJET
MIXING NOISE SPECTRAL
DISTRIBUTION FACTOR.

STNTBL(SDF ) - TYPE 1 DATA TABLE OF THE SHOCK  STNJET

NOISE SPECTRAL DISTRIBUTION |
FACTOR,

STNTBL(FSP ) - TYPE 1 DATA TABLE OF THE STNJET ’
FREQUENCY SHIFT PARAMETER, 3
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{

OUTPUT
USER PARAMETERS MODULES
RS DISTANCE FROM SOURCE TO OBSERVER (M), (FT) STNJET B
(RS) a
)
MEMBERS MODULES |
STNJET(XXX001) - NNN TYPE 1 DATA TABLES OF THE  STNJET
e MEAN- SQUARE ACOUSTIC PRESSURE |
STNJET(XXXNNN) ~ FOR NNN SOURCE TIMES. ;
LOCAL !
USER PARAMETERS MODULES
NTIMES NUMBER OF SOURCE TIME VALUES (1) IF ,PREJET
I LOOP INDEX (1) 1F,PARAM
TIMES ~ MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
SOURCE TIMES (RS) PREJET
AT1 MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
PRIMARY JET AREA FOR EACH TIME (RS) PREJET

MIA - MULTI-ELEMENT PARAMETER CONTAINING THE  PARAM,
AIRCRAFT MACH NUMBER FOR EACH TIME (RS)  PREJET

MT1 MULTI-ELEMENT PARAMETER CONTAINING THE  PARAM,
PRIMARY JET MACH NUMBER FOR EACH TIME PREJET |
(RS)

T MULTI-ELEMENT PARAMETER CONTAINING THE  PARAM, |
PRIMA?Y gsr TOTAL TEMPERATURE FOR EACH  PREJET
TIME (RS

VTl MULTI-ELEMENT PARAMETER CONTAINING THE  PARAM,
PRIMARY JET VELOCITY FOR EACH TIME (RS)  PREJET

RSHTL  MULTI-ELEMENT PARAMETER CONTAINING THE  PREIET
PRIMARY JFT RATIO OF SPECIFIC HEATS FOR
EACH TIME (RS)

RHOTL  MULTI-ELEMENT PARAMETER CONTAINING THE  PARAM,
PRIMARY JET DENSITY FOR EACH TIME (RS)  PREJET

DET1  MULTI-ELEMENT PARAMETER CONTAINING THE  PARAM,
PRIMA?Y gET EQUIVALENT DIAMETER FOR EACH PREJET
TIME (RS

DHTL  MULTI-ELEMENT PARAMETER CONTAINING THE  PARAM,
PRIMARY JET HYDRAULIC DIAMETER FOR EACH  PRFUET

TIME (RS) ‘
CTA. MULTI-ELEMENT PARAMETER CONTAINING THE  PARAM,
AMBIENT SPEED OF SOUND FOR EACH TIME PREJET

(M/S),(FT/S) (RS)

RHOTA  MULTI-ELEMENT PARAMETER CONTAINING THE  PARAM,
AMBIENT DENSITY FOR EACH TIME (KG/M**3), PREJET
(SLUG/FT**3) (Rs)

ATz MULTI-ELEMENT PARAMETER CONTAINING THE  PARAM,
SECONDARY JET AREA FOR EACH TIME (RS) PREJET
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PROCEDURE PROCLIB ( TSTNJET )

MT2 MULTI-ELEMENT PARAMETER CONTAINING THE PARAM,
SECONDARY JET MACH NUMBER FOR EACH TIME  PREJET
RS

TT2  MULTI-ELEMENT PARAMETER CONTAINING THE  PARAM,
SEaON?AR; JET TOTAL TEMPERATURE FOR EACH PREJET
TIME (RS

VT2 MULTI-ELEMENT PARAMETER CONTAINING THE  PARAM,
SECONDARY JET VELOCITY FOR EACH TIME (RS) PREJET

RHOT2  MULTI-ELEMENT PARAMETER CONTAINING THE = PARAM,
SECONDARY JET DENSITY FOR EACH TIME (RS) PREJET

RSHT2 ~ MULTI-ELEMENT PARAMETER CONTAINING THE = PREJET
SECONDARY JET RATIO OF SPECIFIC HEATS ;
FOR EACH TIME (RS) ’

DET2  MULTI-ELEMENT PARAMETER CONTAINING THE  PREJET
SECONDARY JET EQUIVALENT DIAMETER FOR
EACH TIME (RS)

DHT2  MULTI-ELEMENT PARAMETER CONTAINING THE  PREJET
SECONDARY JET HYDRAULIC DIAMETER FOR

SUUIURPRpR - S O

EACH TIME (RS)
CA VALUE OF AMBIENT SPEED OF SOUND FOR PARAM,
TIME I (M/S),(FT/S) (RS) STNJET
RHOA  VALUE OF AMBIENT DENSITY FOR TIME I PARAM,
(KG/M**3), (SLUG/FT**3) (RS) STNJET
MA VALUE OF AIRCRAFT MACH NUMBER FOR PARAM,
TIME 1 (RS) STNJET
Al VALUE OF PRIMARY JET AREA FOR TIME I PARAM,
(RS) STNJET
DE1 VALUE OF PRIMARY JET EQUIVALENT DIAMETER PARAM,
FOR TIME 1 (RS) STNJET {
DH1 VALUE OF PRIMARY JET HYDRAULIC DIAMETER  PARAM, i
FOR TIME I (RS) STNJET
V1 VALUE OF PRIMARY JET VELOCITY FOR TIME I PARAM,
(RS) STNJET j
RHO1 ~ VALUE OF PRIMARY JET DENSITY FOR TIME I  PARAM,
(RS) STNJET
7 VALUE OF PRIMARY JET TOTAL TEMPERATURE  PARAM, ‘
FOR TIME I (RS) STNJET 1
M1 VALUE OF PRIMARY JET MACH NUMBER FOR PARAM, :
TIME 1 (RS) STNJET
A2 VALUE OF SECONDARY JET AREA FOR TIME I  PARAM,
(RS) STNJET %
V2 JALUE OF SECONDARY JET VELOCITY FOR PARAM,
TIME I (RS) STNJET ]
RHO2  VALUE OF SECONDARY JET DENSITY FOR PARAM,
TIME I (RS) STNJET
T2 VALUE OF SECONDARY JET TOTAL TEMPERATURE PARAM,
FOR TIME I (RS) STNJET 1
M2 VALUE OF SECONDARY JET MACH NUMBER FOR  PARAM, '
TIME T (RS) STNJET
S=-86
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PROCEDURE PROCLIB ( TSTNJET )

o i v am s

SCRNNN INDEX FOR SOURCE MEMBER NAME = | (1) PARAM,
STNJET

STIME  VALUE OF SOURCE TIME FOR TIME 1 (RS) PARAM, ?
STNJET

MEMBERS -~ NONE 7
FUNCTIONS

1. LOAD STNJET AND SFIELD DATA UNITS IF NOT ASSIGNED.

2. EXECUTE PREJET MODULE TO GET JET NOISE PARAMETERS.
3. INITIALIZE SOURCE TIME LOOP.

4. EXECUTE STNJET MODULE FOR EACH SOURCE TIME ON FLI(FLIXXX)
UNIT MEMBER,

MODULES CALLED - PREJET STNJET

PROCEDURES CALLED - XPREJET XSTNJET |
CALLING PROCEDURES - NONE ;




PROCEDURE PROCLIB ( XABS )

****PROCEDURE XABS

PURPOSE - TO PROVIDE ALTERNATE NAME DESIGNATIONS FOR THE UNIT
MEMBERS AND PARAMETERS OF THE ABS MODULE, THIS
ALLOWS PROCEDURES TO BE WRITTEN USING THE SAME
DEFAULT NAMES AS THE ORIGINAL MODULE.

i

AUTHOR - DSW(L03/00/00)

i e etAk m & S s

DSW({L03/00/05)
INPUT
USER PARAMETERS
OLD MAME NEW NAME |
IPRINT PRT ;
MEMBERS
OLD NAME NEW NAME

ATM  (TMOD ) ATMOS (INPUT )

OUTPUT
USER PARAMETERS - SEE ABS MODULE
MEMBERS
OLD NAME NEW NAME 1

ATM  (RAC ) ATMOS (OUTPUT) 1
LOCAL - NONE
MODULES CALLED - ABS
PROCEDURES CALLED - NONE
CALLING PROCEDURES - ATMDAT
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PROCEDURE PROCLIB ( XATM )

*##*PROCEDURE XATM a

PURPOSE -~ TO PROVIDE ALTERNATE NAME DESIGNATIONS FOR THE UNIT
MEMBERS AND PARAMETERS OF THE ATM MODULE. THIS
ALLOWS PROCEDURES TO BE WRITTEN USING THE SAME
DcFAULT NAMES AS THE ORIGIMAL MODULE.

)
AUTHOR -~ DSW(L03/00/00) 5

DSW(L03/00/05) :
{
INPUT i
USER PARAMETERS |
OLD NAME NEW NAME ’
IPRINT PRT i
H1 XP1 ;
P1 XP2
DELH XP3
NHO XP4
MEMBERS
OLD NAME NEW NAME

ATM  (IN ) ATMOS (INPUT ) 5

OUTPUT
USER PARAMETERS - SEE ATM MODULE »
MEMBERS : %
OLD NAME NEW NAME

ATM  (TMOD ) ATMOS (OUTPUT)

LOCAL | R
USER PARAMETERS - NONE

MEMBERS 5

OLD NAME NEW NAME ;

SCRATCH(TAB1 ) TEMP (TABLE )
MODULES CALLED - ATM
PROCEDURES CALLED - NONE
CALLING PROCEDURES - ATMDAT
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PROCEDURE PROCLIB ( XCNLJET )

****PROCEDURE XCNLJET

PURPOSE - TO PROVIDE ALTERNATE NAME DESIGNATIONS FOR THE UNIT
MEMBERS AND PARAMETERS OF THE CNLJET MODULE., THIS
ALLOWS PROCEDURES TO BE WRITTEN USING THE SAME
DEFAULT NAMES AS THE ORIGINAL MODULE.

AUTHOR - DSW(L03/00/00)

DSW(L03/00/05)
INPUT
USER PARAMETERS
OLD NAME NEW NAME
IPRINT PRT
MEMBERS
OLD NAME NEW NAME
SFIELD (FREQ ) ARRAY (FREQS )
SFIELD (THETA ) ARRAY (THETAS)
SFIELD PHI ARRAY (PHIS
JNRCOAN OM CNLDAT(OMS
JWRCOAN( PDF CNLDAT(PDFS )
JWRCOAN(S1 ) CNLDAT$SIS )
JWRCOAN(S2 ) CNLDAT(S2S )
JWRCOAN(NSF ) CNLDAT(NSFS )
JWRCOAN( ALPHA CNLDAT (ALPHAS
JWRCOAN( CBF CNLDAT CBFS
JWRCOAN(DIR ) CNLDAT(DIRS )
JWRCOAN(MTH ) CNLDAT(MTHS )
OUTPUT

USER PARAMETERS - SEE CNLJET MODULE

MEMBERS - NO NAME OVERRIDE REQUIRED FOR CNLJET( XXXNNN)
LOCAL - NONE

MODULES CALLED - CNLJET
PROCEDURES CALLED - NONE
CALLING PROCEDURES - DCNLJET TCNLJET
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PROCEDURE PROCLIB ( XEFF ) | |

****PROCEDURE XEFF

PURPOSE - TO PROVIDE ALTERNATE NAME DESIGNATIONS FOR THE UNIT
MEMBERS AND PARAMETERS OF THE EFF MODULE. THIS
ALLOWS PROCEDURES TO BE WRITTEN USING THE SAME
DEFAULT NAMES AS THE ORIGINAL MODULE.

AUTHOR - DSN€L03/00/00 l

DSK(1L03/00/05
INPUT
USER PARAMETERS |
OLD NAME NEW NAME !
IPRINT PRT j
MEMBERS
OLD NAME NEW NAME ;
oasskv§cooao z 08S gLoc |
LEV  (PNLT SOUND (LEVELS
OUTPUT 4
USER PARAMETERS - SEE EFF MODULE
MEMBERS
OLD NAME NEW NAME 4

EFF  (EPNL ) NOISE (EFFECT)
LOCAL - NONE
MODULES CALLED - EFF ;
PROCEDURES CALLED - NONE {
CALLING PROCEDURES - PROSGL

P
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PROCEDURE PROCLIB ( XFNKAFM )

***PROCEDURE XFNKAFM

PURPOSE - TO PROVIDE ALTERNATE NAME DESI
MEMBERS AND PARAMETERS OF THE FNKAFM MODULE. THIS

ALLOWS PROCEDURES TO BE WRITTEN WITH THE SAME

DEFAULT NAMES

AUTHOR - DSW§L03/00/00)

DSW(L03/00/05

INPUT
USER PARAMETERS

OLD NAME

IPRINT
MEMBERS

OLD NAME

SFIELD(FREQ

SFIELD(THETA )

SFIELD(PHI )

OUTPUT
USER PARAMETERS - SEE

AS THE ORIGINAL MODULE,

)

NEW NAME
PRT

NEW NAME
ARRAY (FREQS )

ARRAY (THETAS)
ARRAY (PHIS )

FNKAFM MODULE

MEMBERS - NO NAME OVERRIDE REQUIRED FOR FNKAFM(XXXNNN)

LOCAL - NONE

MODULES CALLED - FNKAFM
PROCEDURES CALLED - NONE

CALLING PROCEDURES - DFNKAFM TFNKAFM
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PROCEDURE PROCLIB ( XGECOR )

****PROCEDURE XGECOR

PURPOSE ~ TO PROVIDE ALTERNATE NAME DESIGNATIONS FOR THE UNIT
MEMBERS AND PARAMETERS OF THE GECOR MODULE. THIS ~
ALLOWS PROCEDURES TO BE WRITTEN USING THE SAME "
DEFAULT NAMES AS THE ORIGINAL MODULE. |

AUTHOR - DSW(L03/00/00)

DSW(L03/00/05) ‘
INPUT |
USER PARAMETERS |
OLD NAME NEW NAME i
IPRINT PRT ?
MEMBERS |
OLD NAME NEW NAME
SFIELD§FREQ ) ARRAY (FREQS ;
SFIELD(THETA ) ARRAY (THETAS ,
SFIELD(PHI ) ARRAY (PHIS ) {
OUTPUT
USER PARAMETERS - SEE GECOR MODULE
MEMBERS - NO NAME OVERRIDE REQUIRED FGR GECOR(XXXNNN) 4
LOCAL - NONE

MODULES CALLED - GECOR i
PROCEDURES CALLED - NONE
CALLING PROCEDURES - TGECOR DGECOR
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PROCEDURE PROCLIB ( XGENSUP )

****PROCEDURE XGENSUP

PURPOSE - TO PROVIDE ALTERNATE NAME DESIGNATIONS FOR THE UNIT
MEMBERS AND PARAMETERS OF THE GENSUP MODULE. THIS
ALLOWS PROCEDURES TO BE WRITTEN USING THE SAME
DEFAULT NAMES AS THE ORIGINAL MODULE.

|
AUTHOR - DSW(L03/00/05) :
{

INPUT \
USER PARAMETERS - SEE GENSUP MODULE |
MEMBERS j

1
OLD NAME NEW NAME :

NOISE  (XXXNNN)  UNIT (XXXNNN)
SUPPRESS(FACTOR)  FACT (MULT )

OUTPUT 7

USER PARAMETERS - SEE GENSUP MODULE
MEMBERS
OLD NAME NEW NAME

NOISES (XXXNNN) UNITS (XXXNNN) 1
LOCAL - NONE

MODULES CALLED - GENSUP
PROCEDURES CALLED - NONE
CALLING PROCEDURES - SDLDIR
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PROCEDURE PROCLIB ( XGETUR )

****PROCEDURE XGETUR

PURPOSE - TO PROVIDE ALTERNATE NAME DESIGNATIONS FOR THE UNIT
MEMBERS AND PARAMETERS OF THE GETUR MODULE. THIS
ALLOWS PROCEDURES TO BE WRITTEN USING THE SAME
DEFAULT NAMES AS THE ORIGINAL MODULE.

AUTHOR - DSN(LO3/00/00;

DSW(L03/00/05
INPUT
USER PARAMETERS
OLD NAME NEW NAME
IPRINT PRT
MEMBERS
OLD NAME NEW NAME
SFIELD(FREQ ARRAY (FREQS
SFIELD(THETA ARRAY (THETAS
SFIELD(PHI | ARRAY (PHIS )
OUTPYT

USER PARAMETERS - SEE GETUR MODULE

MEMBERS - NO NAME OVERRIDE REQUIRED FOR GETUR( XXXNNN)
LOCAL - NONE

MODULES CALLED - GETUR
PROCEDURES CALLED - NONE
CALLING PROCEDURES - DGETUR TGETUR

5-95




PROCEDURE PROCLIB ( XGRA )

—****PROCEDURE XGRA

PURPOSE - TO PROVIDE ALTERNATE NAME DESIGNATIONS FOR THE INPUT
AND OUTPUT MEMBERS OF THE GRA MODULE., THIS ALLOWS
PROCEDURES TO BE WRITTEN USING THE SAME DEFAULT NAMES

AS THE ORIGINAL MODULE.

AUTHOR - DSW(L03/00/00
WKB{L03/00/01

INPUT
USER PARAMETERS - SEE GRA MODULE

MEMBERS - NONE

OUTPUT
USER PARAMETERS - SEE GRA MODULE
MEMBERS
OLD NAME NEW NAME

TAB (GE )  GRA (TABLE )
LOCAL - NONE
MODULES CALLED - GRA
PROCEDURES CALLED - NONE
CALLING PROCEDURES - NONE
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PROCEDURE PROCLIB ( XHDNFAN )

****PROCEDURE XHDNFAN

PURPOSE ~ TO PROVIDE ALTERNATE NAME DESIGNATIONS FOR THE UNIT
MEMBERS AND PARAMETERS OF THE HONFAN MODULE. THIS i
ALLOWS PROCEDURES TO BE WRITTEN USING THE SAME !
DEFAULT NAMES AS THE ORIGINAL MODULE. )

AUTHOR = DSW(L03/G0/00 j
DSW(L03/00/08 |

e e

INPUT |
USER PARAMETERS |
OLD NAME NEW NAME ;
IPRINT PRT !
1
MEMBERS |
OLD NAME NEW NAME ]
{
SFIELD(FREQ ) ARRAY (FREQS )
SFIELD(THETA ) ARRAY (THETAS)
SFIELD(PHI ) ARRAY (PHIS ) ‘
OUTPYT
USER PARAMETERS - SEE HDNFAN MODULE
MEMBERS
OLD NAME NEW NAME ‘
HDNFAN( XXXNNN) HDNNAM( XXXNNN)
LOCAL - NONE

MODULES CALLED - HDNFAN
PROCEDURES CALLED - NONE
CALLING PROCEDURES - DHDNFAN THDNFAN
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PROCEDURE PROCLIB ( XLEV )

**x*PROCEDURE XLEV

PURPOSE - TO PROVIDE ALTERNATE NAME DESIGNATIONS FOR THE UNIT
MEMBERS AND PARAMETERS OF THE LEV MODULE. THIS
ALLOWS PROCEDURES TO 8E WRITTEN USING THE SAME
DEFAULT NAMES AS THE ORIGINAL MODULE.

AUTHOR - DSW(L03/00/00)

DSW(L03/00/05)
INPUT
USER PARAMETERS
OLD NAME NEW NAME
IPRINT PRT
MEMBERS
OLD NAME NEW NAME

OBSERV(COORD ) 08S (LOC )
SFIELD(FREQ ) FREQU (ARRAY )

OUTPUT
USER PARAMETERS - SEE LEV MODULE
MEMBERS
OLD NAME NEW NAME

LEV  (PNLT ) NOISE (LEVELS)
LOCAL - NONE
MODULES CALLED - LEV
PROCEDURES CALLED - NONE
CALLING PROCEDURES - PROSGL
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PROCEDURE PROCLIB ( XPREAFM )

*%*%PROCEDURE XPREA! i1

PURPOSE ~ TO PROVIDE ALTERNATE NAME DESIGNATIONS FOR THE UNIT
MEMBERS AND PARAMETERS OF THE PREAFM MODULE. THIS
ALLOWS PROCEDURES TO BE WRITTEN WITH THE SAME
DEFAULT NAMES AS THE ORIGINAL MODULE.

AUTHOR - DGW(L03/00/00)

DSW(L03/00/05)
MMF (L03/00/09)
INPUT
USER PARAMETERS
OLD NAME NEW NAME
IPRINT PRT
MEMBERS
OLD NAME NEW NAME
FLI  (FLIXXX) FLIGHT(FLIXXX)
OUTPUT

USER PARAMETERS - SEE PREAFM MODULE
MEMBERS - NONE

LOCAL - NONE

MODULES CALLED - PREAFM

PROCEDURES CALLED - NONE

CALLING PROCEDURES - TFNKAFM
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PROCEDURE PROCLIB ( XPRECOR ,

#*«*PROCEDURE XPRECOR

PURPOSE - TO PROVIDE ALTERNATE NAME DESIGNATIONS FOR THE UNIT
MEMBERS AND PARAMETERS OF THE PRECOR MODULE. THIS
ALLOWS PROCEDURES TO BE WRITTEN USING THE SAME L
DEFAULT NAMES AS THE ORIGINAL MODULE. :

AUTHOR - DSN§L03/00/00 }

DSW(L03/00/05
INPUT
USER PARAMETERS
OLD NAME NEW NAME
f
IPRINT PRT |
MEMBERS
OLD NAME NEW NAME
FLTI  (FLIXXX) FLIGHT(FLIXXX)
ENG  (CORE1 ) ENGINE(CORIN )
ENG  (CORE2 ) ENGINE (COROUT)
OUTPUT

USER PARAMETERS - SEE PRECOR MODULE
MEMBERS - NONL
LOCAL - NONE :
MODULES CALLED - PRECOR

PROCEDURES CALLED - NONE
CALLING PROCEDURES - TGECOR i

5-100



YIS T TR R R TR e T Il G e i AP

PROCEDURE PROCLIB ( XPREFAN )

“ud

****PROCEDURE XPREFAN

PURPOSE - TO PROVIDE ALTERNATE NAME DESIGNATIONS FOR THE UNIT
MEMBERS AND PARAMETERS OF THE PREFAN MODULE., THIS {
ALLOWS PROCEDURES TO BE WRITTEN USING THE SAME
DEFAULT NAMES AS THE ORIGINAL MODULE.

AUTHOR - DSW(L03/00/00) i

DSW Lo3/00/osg
MMF (L03/00/09
INPUT
USER PARAMETERS
OLD NAME NEW NAME 4
IPRINT PRT |
MEMBERS
OLD NAME NEW NAME ;
}
FLI  (FLIXXX) FLIGHT&FL!XXX)
ENG  (FAN1 ) ENGINE (FANIN )
ENG  (FAN2 ) ENG INE(FANOUT)
OUTPUT

USER PARAMETERS - SEE PREFAN MODULE j
MEMBERS -~ NONE

LOCAL - NONE

MODULES CALLED - PREFAN

PROCEDURES CALLED - NONE
CALLING PROCEDURES - THDNFAN

-,
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5“10‘ i



****PROCEDURE XPRE

PURPOSE - TO PROVIDE ALTERNATE NAME DESIGNATIONS FOR THE UNIT
MEMBERS AND PARAMETERS OF THE PREJET MODULE,
ALLOWS PROCEDURES TO BE WRITTEN USING THE SAME

AUTHOR - DSW(L03/00/00)
DSW(L03/00/05)

INPUT

JET

PROCEDURE PROCLIB ( XPREJET )

DEFAULT NAMES AS THE ORIGINAL MODULE.

USER PARAMETERS

OLD NA
IPRINT
MEMBERS
OLD NA
FLI
ENG
ENG

OUTPUT

ME

ME

(FLIXXX)

(PRIM
(SEC

)
)

NEW NAME
PRT

NEW NAME

FLIGHT(FLIXXX)
ENGINE(ONE )
ENGINE(TWO )

USER PARAMETERS - SEE PREJET MODULE

MEMBERS ~ NONE

LOCAL - NONE

MODULES CALLED - PREJET
PROCEDURES CALLED - NONE

CALLING PROCEDURES - TCNLJET TSAESHK TSGLJET TSTNJET

n=-102

THIS




*H**PROC

PROCEDURE PROCLIB ( XPRETUR )

JXE XPRETUR

PURPOSE - TO PROVIDE ALTERNATE NAME DESIGNATIONS FOR THE UNIT
MEMBERS AND PARAMETERS OF THE PRETUR MODULE.
ALLOWS PROCEDURES TO BE WRITTEN USING THE SAME
DEFAULT NAMES AS THE ORIGINAL MODULE.

AUTHOR ~ DSW(L03/00/00)
DSW(L03/00/05)
MMF (L03/00/09)

INPUT

USER PARAMETERS
OLD NAME

IPRINT
MEMBERS

OLD NAME

FLI
ENG
ENG

ouTPUT

(FLIXXX)

(TURBINE1)

(TURBINE2)

NEW NAME
PRT

NEW NAME

FLIGHT(FLIXXX%
ENGINE (TURIN
ENGINE( TUROUT)

USER PARAMETERS - SEE PRETUR MODULE

MEMBERS - NONE

LOCAL - NONE

MODULES CALLED - PRETUR

PROCEDURES CALLED - NONE

CALLING PROCEDURES - TGETUR TSMBTUR
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PROCEDURE PROCLIB ( XPRO )

****pROCEDURE XPRO

PURPOSE - TO PROVIDE ALTERNATE NAME DESIGNATIONS FOR THE UNIT
MEMBERS AND PARAMETERS OF THE PRO MODULE, THIS
ALLOWS PROCEDURES TO BE WRITTEN USING THE SAME
DEFAULT NAMES AS THE ORIGINAL MODULE.

AUTHOR -~ DSW(L03/00/00

DSW(L03/00/05
INPUT
USER PARAMETERS
OLD NAME NEW NAME
PROSUM PRONAM
IPRINT PRT
MEMBERS
OLD NAME NEW NAME
ATM  (TMOD ) ATMOS (DATA
ATM  (AAC ) ATMOS (ABSORP
GEO  (GEOM ) 0BS  (“ECTOR
FLI  (FLIXXX) FLIGHY | FLIXXX
OUTPUT
USER PARAMETERS - SEE PRO MODULE
MEMBERS
OLD NAME NEW NAME

PRO  (PRES ) NOISE (SPEC )
LOCAL - NONE
MODULES CALLED - PRO
PROCEDURES CALLED - NONE
CALLING PROCEDURES - PROSGL

OSSP U . S
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PROCEDURE PROCLIB ( XPROSGL )

****PROCEDURE XPROSGL

PURPOSE - TO PROVIDE ALTERNATE NAME DESIGNATIONS FOR THE UNIT
MEMBERS AND PARAMETERS OF PROCEDURE PROSGL.

THIS

ALLOWS PROCEDURES TO BE WRITTEN USING THE SAME

DEFAULT NAMES AS THE ORIGINAL PROCEDURE.

AUTHOR - DSW(L03/00/00)
DSW(L03/00/05)
MMF (L03/00/09)

INPUT
USER PARAMETERS

OLD NAME

PROSUM
IPRINT

MEMBERS
OLD NAME

ATM  (TMOD
ATM  (AAC
GEO esom
FLI  (FLIXXX
FLI  (PATH
OBSERV(COORD
SFIELD(FREQ

OuTPUT

?
)
)
)
)
)

NEW NAME

PRONAM
PRT

NEW NAME

ATMOS (DATA

ATMOS (ABSORP
0BS $VECTOR)
FLIGHT(FLIXXX)
FLIGHT(TRAJ )
0BSER $LOC )
FREQU (ARRAY )

USER PARAMETERS - UNCHANGED

MEMBERS
OLD NAME
PRO  (PRES
LEV  (PNLT
EFF  (EPNL
SAELAT(EPNL

LOCAL - NONE

e e

NEW NAME

NOIS1 (SPEC )
NOIS2 (LEVELS)
NO1S3 gersscr)
NOIS4 (EFFECT)

MODULES CALLED - EFF LEV PRO SAELAT

PROCEDURES CALLED - PROSGL XEFF XLEV XPRO XSAELAT

CALLING PROCEDURES - PROMUL
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PROCEDURE PROCLIB ( XSAESHK )

x##*PROCEDURE XSAE SHK

PURPOSE - TO PROVIDE ALTERNATE NAME DESIGNATIONS FOR THE UNIT 1
MEMBERS AND PARAMETERS OF THE SAESHK MODULE, THIS ’
ALLOWS PROCEDURES TO BE WRITTEN USING THE SAME .
DEFAULT NAMES AS THE ORIGINAL MODULE. i S

AUTHOR -~ DSW(L03/00/00)
DSW(L03/00/05)

INPUT
USER PARAMETERS

OLD NAME NEW NAME
IPRINT PRT

MEMBERS
OLD NAME NEW NAME
SFIELD(FREQ ARRAY (FREQS
SFIELD(THETA ARRAY (THETAS ;
SFIELD(PHI ) ARRAY (PHIS ) .

OUTPUT
USER PARAMETERS - SEE SAESHK MODULE

MEMBERS - NO NAME OVERRIDE REQUIRED FOR SAE SHK( XXXNNN)

LOCAL - NONE

MODULES CALLED - SAESHK

PROCEDURES CALLED - NONE

CALLING PROCEDURES - TSAESHK DSAESHK
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PROCEDURE PROCLIB ( XSGLJET ) %

****PROCEDURE XSGLJET
PURPOSE - TO PROVIDE ALTERNATE NAME DESIGNATIONS FOR THE UNIT

MEMBERS AND PARAMETERS OF THE SGLJET MODULE. THIS
ALLOWS PROCEDURES TO BE WRITTEN USING THE SAME
DEFAULT NAMES AS THE ORIGINAL MODULE, oo
AUTHOR - DSW(L03/00/00
DSW(L03/00/05 |
INPUT .
USER PARAMETERS
OLD NAME NEW NAME
IPRINT PRT
MEMBERS
OLD NAME NEW NAME
SFIELD(FREQ ) ARRAY (FREQS )
SFIELD(THETA ARRAY (THETAS
SFIELD(PHI ARRAY (PHIS
SAE  (MTH SAEDAT (MTHTMP
SAE  (POF ) SAEDAT (PDFTMP
SAE  (NOF SAEDAT (NDFTMP
SAE  (SCF SAEDAT {SCFTMP)
SAE  (OM ) SAEDAT( OMTMP)
SAE  (SJC ) SAEDAT( SJCTMP) 4
UTPUT S
USER PARAMETERS - SEE SGLJET MODULE -
MEMBERS - NO NAME OVERRIDE REQUIRED FOR SGLJET(XXXNNN)
LOCAL - NONE )

MODULES CALLED - SGLJET
PROCEDURES CALLED - NONE
CALLING PROCEDURES - TSGLJET DSGLJET

e e et .
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PROCEDURE PROCLIB ( XSMBTUR )

**#*PROCEDURE XSMBTUR

PURPOSE - TO PROVIDE ALTERNATE NAME DESIGNATIONS FOR THE UNIT
MEMBERS AND PARAMETERS OF THE SMBTUR MODULE. THIS
ALLOWS PROCEDURES TO BE WRITTEN USING THE SAME
DEFAULT NAMES AS THE ORIGINAL MODULE,

AUTHOR - DSN(L03/00/00;

DSW(L03/00/05
INPUT
USER PARAMETERS
OLD NAME NEW NAME
IPRINT PRT
MEMBERS
OLD NAME NEW NAME
SFIELD(FREQ ARRAY (FREQS
SFIELD(THETA ARRAY éruerAs
SFIELD(PHI ) ARRAY (PHIS
OUTPUT

USER PARAMETERS - SEE SMBTUR MODULE

MEMBERS - NO NAME OVERRIDE REQUIRED FOR SMBTUR( XXXNNN)
LOCAL - NONE

MODULES CALLED - SMBTUR
PROCEDURES CALLED - NONE
CALLING PROCEDURES - DSMBTUR TSMBTUR
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;” PROCEDURE PROCLIB ( XSTNJET )

i
*#**PROCEDURE XSTNJET | t

PURPOSE ~ TO PROVIDE ALTERNATE NAME DESIGNATIONS FOR THE UNIT
MEMBERS AND PARAMETERS OF THE STNJET MODULE. THIS
ALLOWS PROCEDURES TO BE WRITTEM USING THE SAME LY.

DEFAULT NAMES AS THE ORIGINAL MODULE. 1
AUTHOR - DSW(L03/00/05)
INPUT
USER PARAMETERS
OLD NAME NEW NAME
IPRINT PRT
MEMBERS 1
OLD NAME NEW NAME
SFIELD(FREQ ) ARRAY (FREQS ) ‘
SFIELD(THETA) ARRAY (THETAS i
SFIELD(PHI ) ARRAY (PHIS |
STNTBL(JDF STNDAT (JDFS ]
STNTBL( SOF STNDAT(SDFS ) |
STNTBL(FSP STNDAT{FSPS i
OUTPUT J
USER PARAMETERS - SEE STNJET MODULT i
MEMBERS - NO NAME OVERRIDE REQUIRED FOR STNJET(XXXNNN)
LOCAL - NONE
MODULES CALLED - STNJET }
[

PROCEDURES CALLED - NONE
CALLING PROCEDURES - DSTNJET TSTNJET
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6 ANOPP PERMANENT DATA BASF

6,1 OVERVIEW

The noise prediction methods used in ANOPP are larqely empirical and
raquire tahlaam of dara that are used during execution, In order to provide
an efficiant method of handling these tahles the ANOPP parmanent Aata hase
was developad, 1In addition to the data requirmad by the functiona’ modules,
atandard tablas of output data are availahle to substitute for the func-
tional modulas which created them., Use of these tahles would raduce costs,
The ANOPP procedura library is availahle and should be used when poagihle;
however, there may he cases where the standard procedures are not suffi-
clent, For efficiency, additional user data and procedures can and should
be maintained with the ANOPP data hase management system. There are at
present many user-defined data bases that are availahle to the ANOPP user.
For information concerning the user data hases the ANOPP uger is referred to

the specific application,
6.2 ANOPP PERMANENT DATA BASE DESCRIPTIONS

The following table describes the data available at the time of publi-
cation of this manual., It describes the data available for Level 03/00/00,

Data unit Data member Description

ATMOS ABS Data table of atmospheric absorption for
ANSI standard absorption method® at standard
conditions as output by FM ABS.

ATMOS SAEABS Data table of atmospheric absorption for SAE
ARP 866A" method at standard conditions as
output by FM ABS,

ATMOS STRD Data table of atmospheric model data for
standard conditions as required for input to
M ABS,

ICAOSAE MTH Data table of forward velocity index as a

function of directivity angle in dognoen as
described in appendix A of ARP 876,

ICAOSAE NDF Data table of common logarithms of the
ncrmaliged directivity function for circular
jets as described in appendix A of ARP 876.°

ICAOSAE oM Data table of jet variable density e:xponent as
described in appendix A of ARP 876.

ICAOSAE PDOPF Data table of common logarithma of the power
deviation factor as described in appendix A of
ARP 876.°

ICAOSAE SCF Data table of Strouhal number correction factor

as described in appendix A of ARP 876.°

&peference 3.
bncforence 4.
Creference 5.
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Data unit Data member Description

ICAOSAE 8JC Data table of normalized spectral digtribution
factor as described in appendix A of ARP 876.2

JWRCOAN ALPHA Table of common logarithms of the peak Strouhal
number as described in saction 4.8.7.

JWRCOAN CBF Table of overall power level benefit for
coannular nozzle as described in
gsection 4.8.7.

JWRCOAN DIR Table for 10 times the common logarithms of
normalized directivity funccion for coannular
jets as function of directivity angle and
common. logarithms of ratio of jet velocity to
speed of sound as described in section 4.8.7.

JWRCOAN MTH Table of forward flight effect correction as a
function of directivity angle in degrees.

JWRCOAN NSF Table of common logarithms of normalized
spectrum function as function of common
logarithm of Strouhal number and direc-
tivity angle in degrees,

JWRCOAN oM Table of jet variable density exponent as
function of common logarithm of ratio of jet
velocity to speed of sound as described in
section 4.8.7.

JWRCOAN PDF Table of common logarithms of power deviation
factor of SAE method as described in
section 4.8.7.

JWRCOAN 1 Table of common logarithms of peak Strouhal num-
ber for first component of spectrum as func-
tion of directivity angle and common loga-
rithm of ratio of jet velocity to speed of
sound as described in section 4.8.7.

JWRCOAN S2 Table of peak Strouhal number for second com=-
ponent of gspectrum as function of directivity
angle and common logarithm of ratio of jet
velocity to speed of sound as described in
section 4.8.7.

PROCLIB ATMDAT See gection 5,2.

PROCLIB ATMSTD

PROCLIB DCNLJET

PROCLIB DFNKAFM

PROCLIB DGECIR

PROCLIB DGETU™ ]

apeference 5.
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Data unit Data member Description
PROCLIB DHDNFAN See section 5.2,
PROCLIB DSAESHK
PROCLIB DSGLJET
PROCLIB DSMBTUR
PROCLIB DSTNJET
PROCLIB LISTALL
PROCLIB LISTONE
PROCLIB PROMUL
PROCLIB PROSGL
PROCLIB TCNLJET
PROCLIB TFNKAFM
PROCLIB TGECOR
PROCLIB TGETUR
PROCLIB THDNFAN
PROCLIB TSAESHK
PROCL1B TSGLJET
PRCCLIB TSMBTUR
PROCLIB TSTNJET
PROCLIB XABS
PROCLIB XATM
PROCLIB XCNLJET
PROCL1IB XEFF
PROCLIB XFNKAFM
PROCLIB XGECOR
PROCLIB XGENSUP
PROCLIB XGETUR
PROCLIB XGRA
PROCLIB XHDNFAN
PROCL1B ALEV
PROCLIR XPREAFM
PROCLIB XPRECOR
PROCLIB XPREFAN
PROCL[B XPREJET 4

6-3
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Data unit Data member Descripticn

PROCLIB XPRETUR See gsection 5.2.

PROCLIB XPRO

PROCLIB XPROSGL

PROCLIB XSAESHK

PROCLIB XSGLJET

PROCLIB XSMBTUR

PROCLIB XSTNJET '

SAE MTH Table of forward-velocity index as a function
of directivity angle in degrees.

SAE NDF Table of common logarithms of normalized
directivity function for circular jets as a
function of (1) directivity angle in degrees
and (2) common logarithm of ratio of jet
velocity to speed of sound.

SAE oM Table of jet variable-density exponent as
function of common logarithms of ratio of
jet velocity to speed of sound.

SAE PDF Table of common_ logarithms of power deviation
factor from V° law as a function of common
logarithm of ratio of jet velocity to speed of
sound,

SAE SCF Table of Strouhal number correction factor as
a function of ratio of jet velocity to speed
of sound and directivity angle.

SAE SJC Table of normalized spectral distribution
factor as a function of (1) common logarithm
of corrected Strouhal number, (2) ratio of jet
velocity to speed of sound, (3) directivity
angle from jet inlet in degrees, and (4) ratio
of jet temperature to ambient temperature.

SFIELD FREQ pata member containing 1/3-octave-band center
frequencies from 50 Hz to 10 kHz.

SFIELD PHI pata member containing az¢muthal directivity
angle in degrees most c. awonly used., It
contains only one value, zero.

SF1ELD THETA pata member containing polar directivity angles
in degrees most commonly used, 1t contains
the values from 20° to 170° in 10° increments.

STNTBL FSP pata table containing frequency shift parameter
as described in section 4.8.6.

STNTBL SDF pata table containing shock noise spectral
distribution factor as described in
section 4.8.6.

STNTHL JDF Data table of jet mixing noise spectral
distribution factor as described in
section 4.8.6.

6-4
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APPENDIX A

GLOSSA™* NF_ANOPP TERMS AND ACRONYMS

A.1 TERMS

Alternate names - The set of names, established on the EXECUTE control
statement, which corresponds to a set of reference names,
The set of alternate names is available for retrieval by a
functional or an executive system module during the execu-
tion of that module.

ANOPP run - One execution of ANOPP, the sequence of actions defined by a
user's card-image primary input stream.

Archive - The read-only status, established with the ARCHIVE control state-
ment, whereby the future generation of additional members on a
specified data unit is prohibited.

Checkpoint run - An ANOPP run during which a checkpoint file is built. Each
cycle generated on the file preserves a run operating envi-
ronment that may be reestablished during the initiation of
a subsequent restart run.

Control statement (CS) - One or more card images which define a particular
action to be performed by the executive system
during an ANOPP run.

DATA - The name of the data unit created by the ANOPP executive system and
used to store data members created with DATA control statements
encountered in the primary input stream.

Data base - A collection of data units residing on random-access mass-
gtorage files or sequential library files. (See permanent data
base, run-life data base, and user's data base.)

Data element - Onc or more words residing on a formatted data record. Its
data type and number of words are determined by the corre-
sponding element code in the member format.

pata member - Any member other than a procedure member or a table member.,
(See member.)

Data record - An ordered set of data elements or words residing on a member.
The record may be unformatted or it may be formatted as fixed,
variable, or card image according to the member format.

pata table - A table of data available to the f.:ctional module for process-
ing. It resides on a one-record member having an internal
format corresponding to a defined data table type.

Data unit - The highest level of the ANOPP data base structure that can be
referenced directly (by name) during an ANOPP run. It is a set
of named numbers and it resides alone on an external random-
access mass-storage file,
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Data unit directory (DUD) -~ The executive system directory containing an
entry for each data unit currently established
in a run, that is, the run-life data base,

Delimiter - A character on a control statement card image that terminates a
field. Special delimiters may constitute a single-character
field., The comma and space are valid delimiters on all control
statements. Specific control statements allow or require the

use of the following special delimiter characters: () = /
* and ;.

Element -~ A word or group of words on a record, (See data element,)

Element code - The descriptor within a data member format specification used

to identify the data type of an element within the data mem-
ber's records.

Established data unit - A run-life data unit,

Established file - A rotating mass-storage file or tape file assigned to the
user's job in the external systenm.

Executive system - The ANOPP modules that manage the sequence of processing

during a run based on the user's control statement
streams,

External control card - The card-image directives required by the external

system to define and execute a job on the host
computer,

External file - A file residing on magnetic tape or on rotating mass-storage
devices under the management of the external system,

External system -~ The operating system that cont.wle all job processing on
the host computer,

Functional module (FM) - A named set of one or more modules recognized by
the ANOPP executive system that performs a specific
utility or noise prediction task. A functional
module is called into execution during a run with
an EXECUTE control statement,

Global dynamic storage (GDS) - A section of free core storage defined and
maintained by the executive system for stor-
age of directories and tables. It resides at
the end of a user's job field throughout the
life of an ANOPP run, Storage size is con-
trolled by an initialization parameter that
may be assigned a value with the ANOPP con-

trol statement or the RSTRT control
statement,
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Initialization parameter - Run control parameter maintained by the executive
system and used to initialize an ANOPP run's
operating environment., The user may assiyn
values with an ANOPP control statement or with
the RSTRT control statement in a restart run.

Input stream - A set of control statements that defines a sequence of
actions to occur during an ANOPP run. (See primary input
stream and secondary input stream,)

Inserted primary input stream - A control statement stream optionally
inserted and executed in a restart run.
(See primary input stream,)

Job deck - The entire card-image deck (or file) consisting of the external
control cards and primary input stream(s) required to execute an
ANOPP job.

Library file - See sequential library file.

Local dynamic storage (LDS) - A section of free core storage maintained by
the executive system that hegins with the word
following the longest segment currently being
executed and ends at the start of globhal
dynamic storage.

Member - The lowest level of the ANOPP data base structure that can be

referenced directly (by name) during an ANOPP run. It is a logi-
cally contiguous set of records and it resides on a data unit.

Member format - A specification which describes the composition of data
records residing on a member.

Module - A FORTRAN or COMPASS subprogram that is part of the ANOPP system.

Parameter - See initialization parameter, system parameter, and user
parameter,

Permanent data base - The collection of data unit files and sequential
library files established, maintained, and installed
as part of the ANOPP systenm.

Permanent file - An external file established permanently at the host com-
puter installation,

Primary edit phase - The section of an ANOPP run when the primary input
stream is checked for correct syntax. Continuation of
the run depends on successful completion of this phase;
otherwise, an error message is written and the run is
terminated.,

Primary input stream - The control statement card deck or card~image file
required as input to each ANOPP run,
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Procedure member - A member containing a set of card-image records called a
secondary input stream. Each record i~ a valid control
statement card image. (See secondary input stream,)

Random-access file - The type of external magg-storage file required as the

residence of an ANOPP run-life data unit, It allows

the direct addressing of the unit's members .,

Record - An ordered set of elements or words residing on a member.
data record.,)

‘3ee

Restart run - An ANOPP run in which the RSTRT control statement i. the first
control statement in the Primary input stream. At run initia-
tion, the operating environment that existed in a previous

ANOPP run and was preserved on an external checkpoint file is
reestablished,

Run-controi parameter - an initialization or system parameter maintained by

the executive system and used to control operating
environment during an ANOPP run.

Run-life data base - All data units established in an ANOPP run at a given
point in time. Each unit resides on a separate exter-

nal random-access file and has an entry in the data
unit directory.

Run-life data unit - A data unit currently established in the run-life da:.:
base,

Run-life member - A member residing on a run-life unit,

Scratch file - A temporary file on which a data unit or library that wilil

exist only during the current ANOPP job or run is
estabhlished,

Secondary edit phase - The section wL an ANOY? run when the secondary input
stream is checked for correct syntax, Continuation
of the run depends on successful completion of this

phase; otherwise, an error message is written and the
run is terminated,

Secondary input stream - A set of valid control statements that resides on a
card-image procedure member and to which run pro-

cessing control may be temporarily transferred via
the execution of the CALL control statement,

Sequential library file -~ A sequential file (tape or mass-storage) on which
copies of run-life data units are stored with an
UNLOAD control statement and from which run-life

data units may subsequently be generated with a
LOAD control statement,

N S S
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System parameter = Run control parameter maintained by the executive system

used to control characteristics of an ANOPP run's operat-
ing environment. They may be assigned new values repeat-
edly during a run with the SETSYS control statement.
Several system parameters may also be assigned initial
values with the ANOPP control statement (or RSTRT control

statement in restart runs).

Table member - A member containing a one-record member corresponding to a

defined data table type.

iser parameter - Array ¢f ocne .. more values which, once established,

remainy ..«:%iable to the user throughout the ANOPP run.
The valuc(s) = a user parameter may be establighed or
changed via tue PARAM control statement, the EVALUATE
control stater:nt, or during the execution of a functional
modu’~, The value(s) of a user parameter may he retrieved
durji -~ anctional module processing and may be tested by
the user with the IF control statement,

User parameter table (UPT) - A table built and maintained by the executive

system which links the user parameter name with
its current value, type, and number of
elements.

User's data base - The collection of data unit files and sequential library

files established and maintained by the user at the host
computer installation.

XRUNIT - A data unit created on a scratch file by the ANOPP executive sys-

XSUNIT -

ANOPP

cs

DUD

EPNL

GDS

LDS

OASPL

PNL

tem. It is used during checkpoini. and restart runs.

A data unit created on a scratch file by the ANOPP executive sys-

tem. It is reserved for ANOPP executive system usage.
A.2 ACRONYMS

aircraft Noise Prediction Program

control statement

data unit directory

effective perceived noise level

functional module

global dynamic storage

local dynamic storage

overall sound pressure le°

perceived noise level

P i i a e
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tone-corracted perceived noise level
sound pressure level

user parameter table
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APPENDIX B

CONTROL STATEMENT INDEX

Control statement name saction

ANOPP 3
ARCHIVE 3
ATTACH 3
CALL 3
CATALOG 3
CKPNT 3
CONTINUE 3
CREATE 3
DATA 3
DETACH 3
DROP 3
ENDCS 3
EXECUTE 3
EVALUATE 3
GOTO 3
IF 3
LOAD 3
MEMLIST 3
PARAM 3
PROCEED 3.
PURGE 3.5,
RSTRT 3,10
SETSYS 3.2,
STARTCS 3
TABLE 3
TABLIST 3
TITLE 3

3

3

3

UNLOAD
UPDATE
UPLIST

et i
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APPENDIX C

ERROR DIAGNOSTICS AND RECOVERY TECHNIQUES

C.1 INTRODUCTION

Error messages genarated during an ANOPP job can be any one of the
following:

1. An external system diagnostic
2, An ANOPP functional module error message
3. An ANOPP executive system diagnostic

The diagnostics produced by the external operating system that concern
the user are usually fatal, resulting in job termination. They often relate
to an error condition previously reported by ANOPP messages in the same
job. If an ANOPP run recovery technique (discussed below) is not appropri-
ate, the user may require either local computer site assistance or personal
knowledge of the host operating system. The applicable section of appen-
dix D covers the user's host computer operating system and includes a list
of the manuals required for interrogation of external system diagnostics.,

Error messages produced by specific functional modules are documented
in section 4. They report the occurrence of a condition meaningful to the
noise prediction or utility function of the executing module. Errors pro-
duced by functional modules are nonfatal and result in subsequent run pro-
cessing (following termination of the FM) being under the control of the
JCON system parameter. (See section 3.2.) Recovery techniques discussed
below for ANOPP executive system diagnostics are also applicable for many
FM-produced error messages.

C.2 ANOPP EXECUTIVE SYSTEM DIAGNOSTICS

The major executive subsystems that control ANOPP run initialization,
CS editing, and CS and FM processing phases produce diagnostics. They
report fatal errors resulting in run termination and nonfatal errors result-
ing in the current value of the JCON system parameter controlling subsequent
run processing.

All ANOPP executive system diagnostics have the following general form:
prefix (ERROR NUMBER v) ##* (CALLER sysrtn) error message
where prefix identifies the executive subsystem that produced the diagnos-~

tic, v is the number of the specified system error, sysrtn is the system
subroutine that called the error processor, and error message is the

C-1
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arror condition that occurred. The diagnostics prefixea and the executive
subsystems that produce tham are:

*An EXFC FRROR ~ the axacutive management syatem

*ak PM FRROR -~ the data hase management (DRM) member manager
*r% LOAD FRROR ~ the DBM LOAD C8 procesnor

*#% UINLOAD FRROR -~ the DBM UNLOAD CS procesior

*rh DTM FRROR ~ the tahln manager syatem

x4 XTR FRROR - tha table manager system utilities

*ha DSM FRROR ~ the dynamic storaqge manaqer

*#* UPDATE FRROR - the UPDATE CS processor
**% OTILITY ERROR - the internal system utilities
*%#% EVALUATE ERROR - the evaluate CS processor

Mogst error messadges the normal ANOPP user encounters relate to a spe-
cific condition that the user can correct through changes to his ANOPP run
input control statements and/or to his external control cards. However,
some error messages are applicable to internal execution prohlems. These
are meaningful to and require the attention of a programmer maintaining the
ANOPP system or a specific functional module. The following table lists the
executive system diagnostics and sugqgests recovery techniques to be used:

Executive system
diagnostics

Type of error

Recovery technique

44 FXEC ERROR..s

tnput stream edit phase
errors

Insufficient dynamic
storage area

Add or correct specific CS(CS's)

increase job field length via external
control card specification; increase
run's GDS area (controlled by initial-
igation parameter LENGL) via ANOPP CS
or RSTRT C8

*#4 DBM ERROR. ..

tnsufficient DUD space

insufficient data table
directory (DTD) space

tnsufficient dynamic
storage area

Misaing or erroneously
identified run-life
data base unit or
memher

Erronecus data found on
specified unit or
member

Increase DUD site (controlled by initial=
ization parameter NAEUD) via ANOPP CS
or RSTRT CS

Increase DTD sire (controlled by initial-

ication parameter NAETD) via ANOPP CS or
RSTRT CS8

Increase job field length via external
control card specification; increase
run's GDS area (controlled by initial-
ization parameter LENGL) via ANOPP CS
or RSTRT CS

Md or correct C5's and/or external con-
trol card(s) that establish or specify
the data base component

Reaxamine data requirements; interrogate
content of erroneous component via
CATALOG (S, MEMLIST CS, or TABLIST ¢S

e
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48 LOM) ERROR,, . and Insutfiviant NN apace Increane HUh aise (vontralled hy Inttial-
MR8 ILOML FRROR, , , ftsarion paramater WAKUDR) via ANORP '8

or BNTRT A

Inaufticieant LN arsae Incroane foh Flald leanagth via anternal
contral card apsclfivarion

Nimafng or arroneusly Rechack data requiremants; add of correct
ttantifiat axtarnal applicahle SXUCS'a) and/ur antearpnal con-
fila, data unie, wr tinl card{n) antahliahing ur apecifying
monhar data romponent; vwearify current run-1ife

data haum via CATALIN Uf) varify atured
vontant of Lihvrary File via nagarate
LOAD CNACATALIRE U asquence,

€0 NTW KAROR,,, and thaufficvtent Jdynamie the roanm foh flald Jenyth via axterngl
S46 XTH KNRUR,,, Atotage area control card spmeitication; increase
run's UDR arsa {(controlled by initial-
fzation parasster LENGL) via ANOPP OB
or ARTRT o8

TANR 'S and/or table vorrect applicahle ¢8 and/or directives
desoription card-
imAge ast ayntax

arrorn
Frroneoun tahle iden- varity table reguirements of run or ™)
tification, defini- verify content of tahle meaber via
tion, or content TARLIAT ¢K; add or correct any 4,
directive, or external control card
establishing or defining table; assis-
tance of personnel maintaining system
or functional module may be teguired
40 NSN BRROR, .o insufficient core or ncorease job field length via external
S8 /LDS overlap centrol card specification
Othera Nost DSM error diagnostice were tntended
to asnist in system develoment and
debuqqing; contact ANOPP ayatem maine
tenance parsonnel for assistance
68 (PDATE ERROR, .. The oaission of, or Atd or currect the tUPDATE C8 and/ov
errors in, update specific directive(s)
meaber-level and
record=level
directive(s)
nsufficient core Increase job field lenath via external
control card spectfication
Nisaing or erroneocusly Add or correct the external control cards,
identified run-life CR'a, and update directives that estab-
data units and men- lish or {dentify the data components

bers required {n the
update procrss

Srronecus data tound wa Reexanine data requiremests, iatarrogate
specitied unit or content of srroneocus componenta via
member CATALOG 8, MEMLIST O8], or TABLIST ('8
40 UTILITY ERROR, .. Invalid or erroneocus Recheck data requirementa of the executed N
umRer parameter or ™; asaintance from ANOPP syntem or ™
menber Jdata type maintenance personnel may be required
or values
*04 EVALUATR BRROR. .. tnvalid or erronecus Recheck user parametera

user parameter

The user is reminded that ANOPP checkpoint and restart processing
capabilities allow for the debugging of large ANOPP applications without
requiring reexecution of the entire run. XTRACE reports are printed as a
result of all fatal and some nonfatal system errors. They are intended to
help in the debugging of internal ANOPP system code and should be referenced
when the user seeks the assistance of ANOPP system maintenance personnel,
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APPENDIX D

GUIDE TO ANOPP OFERATING SYSTEMS

D.1 OVERVIEW

This appendix presents the external control cards used to run an ANOPP
job on a particular operating system. No attempt is made to fully document
each control card; the user must either possess personal knowledge of the
operating system or gain assistance from someone familiar with the operating
system. In most cases reference manuals are available to provide complete
documentation of the control cards presented.

D.2 GUIDE FOR CONTROL DATA NETWORK OPERATING SYSTEM (NOS)

D.2,1 The Basic ANOPP Job Deck

The basic job deck used to run ANOPP on the Control Data NOS is pre-
sented below. The card numbers (ceci, cc2, and so forich) are used to refer- :
ence the sgecific control cards in the discussion which follows.

ccl JOBNAME, CM170000, T300. 3

cc2 USER., |
ce3 ATTACH, ANOPP, ]
ccd RFL, 170000,
cch REDUCE(-~) -
ccé ANOPP. A
cc? 7-8-9 {(card-deck record-separator card) |
cc8 STARTCS $

. (other ANOPP control statements) .
e ENDCS $ 1
ceclo 6-7-8-9 (card-deck end-of-information card) 1

cct ~ The job statement is required as the first card in all NOS job
decks.

The CM parameter establishes the maximum central memory required

to run the job., ANOPP runs normally execute within a CM field i
length of 170000 (octal) words. The largest run in the job :
dictates the CM value. The LDS and GDS requirements of a run

often require an increase in this value.

The T parameter establishes the maximum run time allowed for
the job expressed in number (octal) of compuiar central pro- 1
cessing seconds,

cc2 - The USER card estahlishes a user's run permission. It may be a
UUSER, ACCOUNT, or CHARGE card. Local site directives must be
referenced to determine which is appropriate.

cc3 - This ATTACH card establishes the job assignment of external pro-
gram file ANOPP and must precede the execution of the first ANOPP
run in the job. g
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cc4 to ccé - These three cards control a load and execution of ANOPP.
The RFL and REDUCE cards establish a central memory field
length that will remain under the control of ANOPP during
its execution,

cc? - The record-separator card (7-8-9 multipunch in column 1)
separates the NOS control cards record (ccl to cc6) from the
primary input stream (cc8 to cc9) required by the ANOPP run
executed via card ccé.

cc8 to cc9 - The user's primary input stream to the single ANOFP run
in this job,

cc10 - The end-of-information card (6-7-8-9 multipunch in column 1)
required to terminate a NOS job deck.

D.2,2 Additional NOS Control Cards

Additional NOS control cvards besides those included in the basic job
deck are required when data base items residing on external files are
involved. A job deck containing multiple ANOPP runs is presented below.
The permanent and user's data base requirements reside on sequential tape
and mass-storage files and on random-access mass-storage files. The second
ANOPP run in the job creates a new library tape file and a new data unit
residence file that is to be permanently retained on the mass-storage
devices of the host system,

cc NEWJOB,CM200000,T500,

cc2 USER,

cc3 ATTACH, ANOPP,

ccéd REQUEST(JETTAPE, VSN=NU9876, ., .€tc)
cch ATTACH, JETUN1=ANOPF1,

ccé RFL, 170000,

cc? REDUCE(-)

cc8 ANOPP,

cc9 RETURN, JETTAPE, JETUN1 .

cc10 REQUES'T(NEWTAPE, VSN=N119877, + « s€tC)
cc11 DEFINE(JETUNIT:..,.etc).

ccl2 RFL, 200000,

ce13 REDUCE(-)

ccl14 ANOPP,

cc15 TINLOAD , NEWTAPE,

cecl16 7-8-9 (card-deck record-separator card)
cc17 STARTCS $

ccl18 LOAD/JETTAPE/ 'INIT2, UNIT3 $
cel19 ATTACH UNIT1/JETUN'/ $

cc20 CRFATE FM3DATA/TEMP1/ $

cc21 EXFCUTE FM2 S

cc22 7-8-9 (card-deck record-separator card)
cc23 ANOPP LENGI~9000 $

cc24 STARTCS $

cc25 ATTACH FM3DATA/TEMP1/ $

cc26 CREATE !INIT7/JETUNIT/ S

ce2? EXECUOTE FM3 S
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APPENDIX D
cc28 UNLOAD/NEWTAPE/ $
cc29 €-7-8-9 (card-deck end-of-information card)
cc4 ~ The REQUEST card assigns sequential library tape file JETTAPE.

Data units astored on the library will be loaded in the first
ANOPP run (card cci18).

cech - This ATTACH card assigns permanent external file ANOPF1 to the
job under a local file name JETUN1. The resident data unit UNITY
will be established in the first ANOPP run via card cc19,

ccé to cc8 - Loads and executes the first ANOPP run. an RFL (field

length) of 170000 is specified, The primary input stream
for this run are cards cc1?7 to ce21.

cco -~ The RETURN card drops the assignment of the files no longer
required in the job,

cec10 - The REQUEST card assigns tape NEWTAPE to the job. An ANOPP
sequential library will be built on this file via ce28,

cel - This DEFINE card establishes a new permanent external file under
the name JETUNIT. The data unit to reside on the file will be

established in the ANOPP run via card cc26 and built by func-
tional module FM3.

cct2 to cci4d -~ Load and execute the second ANOPP run. Because this run

requires a larger GDS area (set via card cc23) the RFL
for the job must be increased to 200000 octal words,

ccts = The UNLOAD control card completes the external creation of the
hew sequential library tape NEWTAPE,

cci7 to ce21 -~ The primary input stream to the first ANOPP run (executed
by card cc8) is entered,

cc20 and ce25 =~ Note that no external NOS control cards establish and
maintain the job assignment of temporary file TEMP1. 1Its
resident data unit FM3DATA, built in the first ANOpP run,

may still be accessed in the second run if the external
file name is known.

cc23 to ce28 - The primary input stream to the second ANOPP run
(executed by card cct4) is entered.
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SUMMARY OF ANOPP FUNCTIONAL MODULES FOR LEVEL 03/00/00

APPENDIX FE

Module Module Brief Calling
name title description procedures
{(a)
ABS Atmospheric Computes atmospheric absorption ATMDAT
aAbsorption coefficient as function of alti-
Module tude and frequency using either
ANSI or SAE method
ATM Atmospheric Computes atmospheric properties as ATMDAT
Module function of altitude using hydro-
static model
CNLJET Dual Stream Predicts noise for a double stream DCNLJET
Coannular Jet coannular jet with inverted velocity TCNLJET
Noise Module profile using Russell and Pao
method
EFF Ef fective Computes EPNL PROMUL
Noise Module PROSGL
FLI Flight Dyna- Computes two-degree-of-freedom
namics Module take-off for aircraft
FNKAFM Airframe Predicts noise for airframe using DFNKAFM
Noise Module Fink method TFNKAFM
GECOR Combustion Predicts noise for combustor using DGECOR
Noise Module SAE method TGECOR
GENSUP General Applies noise suppression factor to SDLDIR
Suppression a noise table produced by any noise
Module source module
GEO Geometry Calculates source-to~observer
Module geometry
GETUR Turbine Predicts noise for turbine using DGETUR
Noise GE method TGETUR
Module
GRA Ground Computes ground effects factor
Reflection using Chien~-Soroka theory (method
and Attenua- is also directly computed in the
tion Module Propagation Module)

qfor more complete descriptions of the modules and the methods used, see

reference 1,
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APPENDIX E
Module Module Brief Calling
name title description procedures
{a)
HDNFAN Fan Noise predicts noise for fan using the DHDNFAN
Module Heidman method THDNFAN
LEV Noise Levels Computes OASPL, A-weighted SPL, PROMUL
Module pD~weighted SPL, PNL, and PNLT PROSGL
PREAFM Airframe Generates noise prediction param- TFNKAFM
Noise Param- eters for airframe noise
eters Module
PRECOR Core Noise Generates noise prediction param- TGECOR
Parameters eters for combustion noise
Module
PREFAN Fan Noise Generates noise prediction param- THDNFAN
Parameters eters for fan noise
Module
PREJET Jet Noise Generates noise prediction param- TCNLJET
Parameters eters for jet noise TSAESHK
Module TSGLJET
‘PSTNIET
PRETUR Turbine Generates noise prediction param- TGETUR
Noise Param- eters for turbine noise TSMBTUR
eters Module
PRO Propagation Generates sound spectra at observer PROMUL
Module from source tables with applica- PROSGL
tion of atmospheric absorption and
ground effects
SAESHK Circular Jet pPredicts shock noise using SAE DSAESHK
shock Cell method TSAESHK
Noise Module
SGLJET Single Stream Predicts jet noise using SAE method DSGLJET
Circular Jet TSGLJET
Noise Module
SMBTUR Smith and Predicts turbine noise using Smi th DSMBTUR
Bushell and Bushell method TSMBTUR
Turbine Noise
Module
STNJET Ston. Jet Predicts far-field mean-saquare DSTNJET
Noise Module acoustic pressure for single TSTNJET
stream and coaxial circular jets
using Stone method

8por more complete descriptions of the modules and

reference 1.

the me!hods used, see




